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DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION
Tutu Wellfield Site

Anna’s Retreat, St. Thomas, U.S. Virgin Islands

STATEMENT OF BASIS AND PURPOSE

This Record of Decision (ROD) documents the U.S. Environmental Protection Agency’s
(EPA’s) selection of the remedial action for the Tutu Wellfield Site (Site) in accordance
with the requirements of the Comprehensive £nvironmental Response, Compensation
and Liability Act of 1980, as amended (CERCLA), 42 U.S.C. §9601 et seq. and to the
extent practicable the National Oil and Hazardous Substances Pollution Contingency
Plan (NCP), 40 CFR Part 300. An administrative record for the site, established pursuant
to the NCP, 40 CFR 300.800, contains the documents that form the basis for EPA’s
selection of the remedial action (see Appendix lil).

The U.S. Virgin Islands Department of Planning and Natural Resources (DPNR) has been
consulted on the planned remedial action in accordance with CERCLA §121(f), 42 U.S.C.
§9621(f), and it concurs with the selected remedy (see Appendix IV).

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from the site, if not addressed by
implementing the response action selected in this ROD, may present an imminent and
substantial endangerment to public health, welfare, or the environment.

DESCRIPTION OF THE SELECTED REMEDY
This operable unit is the only operable unit for the Site.

The principal threat at the site is posed by exposure to groundwater. The selected
remedy addresses both groundwater and the source materials that may be acting as a
reservoir for migration of contamination to groundwater. EPA has determined that these
source materials constitute principal threat wastes. At the Tutu Wellfield Site, the
principal threat wastes are surface and subsurface soil containing high concentrations of
mobile contaminants of concern, and non-aqueous phase liquids (free product or
NAPLs). Surface soils with non-mobile contaminants of low to moderate toxicity were
determined to represent low-level threat wastes.
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The major components of the selected remedy include the following:
SOIL REMEDIATION ALTERNATIVE(SRA 3/4)

) Institutional controls in the form of Governmental controls and/or proprietary
controls will be sought which place limitations on property usage (e.g., for
commercial or industrial use only);

° Institutional controls in the form of Governmental controls and/or proprietary
controls will be sought which ensure that excavation or soil disturbance at any of
the impacted areas will not occur in the future without full permit approval,
proper worker-protection precautions, and air monitoring for potential fugitive
emissions;

° Institutional controls in the form of Governmental controls and/or proprietary
controls will be sought which prohibit the excavation, transportation .and usage of
soil or rock from impacted areas without EPA and DPNR approval;

° Institutional controls in the form of Governmental controls and/or proprietary
controls will be sought which prevent permanently the removal or disturbance of
bedrock at O'Henry Dry Cleaners and the Curriculum Center where dense
nonaqueous phase liquids (DNAPLs) may be present in the subsurface.

The followingremedial activities will take place at the affected properties:

Texaco Tutu Service Station:

° In-situ Soil Vapor Extraction (SVE) treatment of impacted soil;

° Catalytic oxidation for off-gas treatment.

Esso Tutu Service Station:

° In-situ SVE treatment and bioventing of impacted soil;
° Thermal oxidation for off-gas treatment.

Four Winds Plaza/Western Auto:

° Excavation and off-Site disposal of additional soils, if needed (to be deter-
mined after confirmatory sampling during remedial design).

O’Henry Dry Cleaners:
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. In-situ SVE treatment of impacted soils, or, if such in-situ SVE proves to be
ineffective, excavation and ex-situ SVE of impacted soils followed by the
redepositing of the treated soil on-Site;

° In-situ SVE treatment in the unsaturated bedrock;

e Thermal oxidation for off-gas treatment.

Curriculum Center:

° Excavation of impacted soils, followed by either off-Site disposal, or ex-situ
SVE and redepositing of the treated soil on-Site;

™ In-situ SVE treatment in unsaturated bedrock areas and in soil areas not
suitable for excavation, to remediate contaminated soils and/or rocks
present in the unsaturated zone; -

) Thermal oxidation for off-gas treatment.

The potential effectiveness of in-situ SVE will be determined during the pre-design
phase. Additional source delineation is required prior to installation of the in-situ SVE
treatment systems to insure the effectiveness of the remediation.

Buried 4-inch diameter PVC piping may be a potential source of contamination at the
Four Winds Plaza, near the former Western Auto underground storage tank area.
Additional investigation during the pre-design phase will be conducted to determine the
need for remedial work in the area of Four Winds Plaza. Western Auto removed their
underground storage tank and paved the area with a concrete cap in August 1994.
Confirmatory sampling of the tank grave area will be completed to confirm that no
residual contaminated soil above the cleanup levels (SSLs) has been left in-place. If
such contaminated soil is found to be present, it will be excavated and disposed of off-
Site.

GROUNDWATER REMEDIATION ALTERNATIVE(GRA 4)

° Efforts will be made to have existing domestic and commercial wells
within the confines of the groundwater plume decommissioned if these
wells are determined to interfere with the operation of the groundwater
pump and treat system that will be installed as part of this remedial
action. During the remedial design it will be determined which wells
would interfere with this remedial action and which wells would continue
to operate as they may enhance aquifer restoration, which is a goal of this
remedial action. For those wells that are decommissioned, EPA would
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analyze alternative sources of water for the users of those wells and
determine appropriate alternate sources of water for the affected users.
These wells could be reestablished at some point in the future, when and
if groundwater quality improves to allow extraction and use of untreated
groundwater.

Institutional controls in the form of Governmental controls and/or propri-
etary controls will be sought to prohibit unauthorized use of groundwater
or the installation of new wells. Authorization must be obtained from -
DPNR and EPA before use of existing wells (i.e., wells that are not decom-
missioned) or installation of any new wells within the confines of the
plume area.

Implement Source Control Programs (consisting of installation and opera-
tion of extraction wells and air strippers) at the Texaco and Esso Service
Stations to address impacted grov~dwater in the immediate vicinity of
these facilities. '

Install groundwater recovery wells for hydraulic control of plume migra-
tion. The proposed containment program will include the installation of
three recovery wells (RW-1, RW-2, and RW-3) strategically placed in an

effort to hydraulically contain plume migration. (See Figure 5)

Install two groundwater recovery wells (RW-4 and RW-5) for hydraulic
control of chlorinated VOC contaminant sources. The source containment
will provide hydraulic barriers around source areas, allowingthe reduction
of contaminants in other parts of the aquifer and potentially reducing the
time needed to reach Maximum Contaminant Levels (MCLs). (See Figure
5)

Construct a central groundwater treatment facility with a total flow capaci-
ty of 100 gpm. Water will be treated to surface water criteria for discharge
to the storm sewer near the O’Henry Dry Cleaners facility leading to
Turpentine Run or treated to MCLs for distribution for potable purposes.
EPA, in consultation with the Virgin islands Government, will choose one
of these two options during the remedial design phase. If a decision is
made to treat the water to surface water criteria (not to MCLs), then water
will continue to be supplied to affected residents as it is currently being
supplied (i.e., through collection of rain water to cisterns and trucking
water by tanker truck).

Conduct semi-annual groundwater sampling to monitor its quality and

contaminant migration. The monitoring program will include the sampling
approximately 15 wells at or near the plume boundary for VOCs and base
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neutrals and acids (BNAs), and would last for the duration of the remedial
action and O&M (estimated, for costing purposes, to be approximately 30
years).

° Natural attenuation of low concentration contaminants at the plume edges
and downgradient of RW-2 and RW-3.

Various potable use options for with respect to the treated groundwater are as
follows:

- connect to the existing Water and Power Authority water main;
- truck the treated water to the impacted residences within the plume area;

- install a water distribution system from the central treatment facility to the
impacted residences within the plume. area.

EPA, in consultation with the Virgin Islands Government, will chose one of these options
during the remedial design phase. Additional field work will be required during the pre-
design stage prior to implementation of this remedy. Groundwater extraction system
design will be based on field and aquifer testing and groundwater modelling. A
wetlands assessment may be required if the groundwater modelling shows an adverse
effect from discharge of treated water to the wetlands.

DECLARATION OF STATUTORY DETERMINATIONS

The selected remedy meets the requirements for remedial actions set forth in CERCLA
§121,42 U.S.C. §9621: (1) it is protective of human health and the environment; (2) it
attains a level or standard of control of the hazardous substances, pollutants and
contaminants, which at least attains the legally applicable or relevant and appropriate
requirements (ARARs) under federal and territorial laws (subject to the discussion of
DNAPLbelow); (3) it is cost-effective; (4) it utilizes permanent solutions and alternative
treatment (or resource recovery) technologies to the maximum extent practicable; and
(5) it satisfies the statutory preference for remedies that employ treatment to reduce the
toxicity, mobility, or volume of the hazardous substances, pollutants or contaminants at
a site.

EPA recognizes that the restoration of certain portions of the Tutu aquifer to MCLs may
be technically impracticable, due to the high probability that DNAPLs are present in the
unsaturated and/or saturated soils and fractured bedrock at the Curriculum Center and
O’Henry Dry Cleaners properties. If DNAPLs are present in either of these areas, there
are technical limitations, from an engineering perspective, which may make it impracti-
cable to find and remove all the DNAPLs from these properties. This will be especially
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true if DNAPLs are present in the complex fractured bedrock, either above or below the
water table. Because DNAPL contributes to dissolved phase groundwater contamina-
tion, restoration of groundwater in the vicinity of the Curriculum Center and O’Henry
Dry Cleaners may be technically impracticable. Therefore, a waiver of MCLs ultimately
may be required for the Curriculum Center and O’Henry Dry Cieaners properties
groundwater due to the presence of DNAPLs.

A five-year review of the remedial action pursuant to CERCLA §121(c), 42 U.S.C.
§9621(c), will be necessary, because this remedy will result in hazardous substances
remaining on-site above health-based levels.

Y , 8{{{@/;:

Jeanne M. EK] 7 /
Regional Adminigtrator ’h
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RECORD OF DECISION FACT SHEET
EPA REGION 1I

Site:

Site name: Tutu Wellfield Site

Site location: Anna’s Retreat, St. Thomas, U.S. Virgin Islands
HRS score: 50.00, August 21, 1991

Listed on the NPL: September 29, 1995

Site ID #: VID982272569

Record of Decision:

Date signed: July, 1996

Selected remedy: Soil Vapor Extraction for impacted soil and plume and source contain-
ment/treatment for contaminated groundwater

Estimated Construction Completion: 9/99

Capital cost: Soil: $ 1.5 million; Groundwater: $ 3.2 million (in 1996 dollars)
Annual O & M cost: Soil: $ 120K; Groundwater: $ 314K

Present-worth cost: (5 % discount rate for 30 years) Soil: $ 3.6 million

Groundwater: $ 9.0 mitlion

Lead:

PRP-Lead Site
Primary Contact: Caroline Kwan, (212) 637-4275
Secondary Contact: Melvin Hauptman, (212) 637-3952

Main PRPs: Refer to the attached PRPs list

Waste:
Waste type: chlorinated solvents, benzene, toluene, ethylbenzene, xylene
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Waste origin: Underground storage tanks, dry cleaner, textile company
Estimated waste quantity: N/A

Contaminated media: Soil and groundwater
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Tutu Wellfield Site Potentially Responsible Parties

Texaco Caribbean, Inc.

Virgin Islands Dept. of Education
Four Winds Plaza Partnership
L’Henri, Inc.

Andreas Gal

Paul Lazare

Ramsay Motors, Inc.

Esso Standard Qil, S.A., Ltd.
Western Auto Supply Company

Francois Realty Company
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RECORD OF DECISION
DECISION SUMMARY

Tutu Wellfield Site

Anna’s Retreat, St. Thomas, U.S. Virgin Islands

United States Environmental Protection Agency
Region i
New York, New York
July 1996
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SITE NAME, LOCATION AND DESCRIPTION

The Tutu Wellfield Site is located in the upper Turpentine Run basin in eastern central
St. Thomas, U.S. Virginlslands in the Estate Anna’s Retreat section of the island. A Site

" Location Map is provided in Figure 1. The Site is surrounded by hills to the west, north,

and east. Various commercial establishments, including operating gas stations, car
repair shops, a shopping center, a dry cleaner, fast food restaurants, etc. are located
along the major roads in the area, within the boundaries of the Site. Private homes and
multi-family housing, such as the Virgin Islands Housing Authority (VIHA) projects,
occupy the less heavily traveled roads (see Figure 2).

The Turpentine Run Basin trends north-south and is surrounded by relatively steep
slopes. Other valleys in the area, such as the valley south of the Virgin Islands Housing
Authority (VIHA) and the Curriculum Center (along which Route 484 runs), and the
valley just west of the Benjamin Oliver School, trend northeast-southwest. Land surface
elevations along the Turpentine Run decreasc “-am about 200 feet above mean sea level
(msl) at the northern end of the site to approximately 100 feet above msl at the
southern end of the site.

The Turpentine Run is an intermittent stream that traverses the length of the basin. In
the upper Turpentine Run Basin, the stream generally flows from north to south
followingRoute 38. In the lower basin, the stream turns around Mt. Zion and then
trends southeast. Surface-water runoff is collected in a storm-water catchment system.
Storm water and secondary sewage eventually discharge to the Turpentine Run. The
Turpentine Run is partially channelized and ultimately discharges into Mangrove Lagoon
and the Caribbean Sea. There is a forested wetland system located at the southeastern
portion of the Site on Highway 32.

According to the most recent census data (U.S. Census Bureau 1990), approximately
9,100 people live in the Tutu subdistrict of St. Thomas. The Tutu subdistrict, also
known as Anna’s Retreat, covers 1.5 square miles (4 square kilometers) in the central-
eastern part of St. Thomas. Tutu is second to Charlotte Amalie in population density on
St. Thomas and contains approximately 20 percent of the island’s population.

SITE HISTORY AND ENFORCEMENT ACTIVITIES

In July 1987, Mr. Tillett, owner of Tillet{{Owrdens, contacted the USVI Department of

‘Planning and Natural Resources (DPNR) regarding an odor emanating from his well

water. DPNR requested EPA assistance in sampling groundwater at the Tillett and other
wells located in the Turpentine Run Basin. The analytical results from the sampling
indicated that these wells contained elevated levels of chlorinated volatile organic
compounds (VOCs) and gasoline constituents. Based on groundwater sampling results,
DPNR closed 13 commercial and five private wells in the Tutu area between July and
September 1987. Many of these wells are currently in use for non-potable purposes.
After the initial sampling of six supply wells in July 1987, EPA’s sampling and screening
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investigation was expanded to include 24 supply wells beginning in August 1987,
Analyses for benzene, toluene, perchloroethylene (PCE), trichloroethylene (TCE), and
1,2-trans dichloroethylene {DCE) were performed using a Photovac field gas chromato-
graph (GC) for samples collected monthly from August through December 1987.

The October 1987 groundwater samples were also analyzed for Hazardous Substance
List (HSL) VOCs, base neutral and acid extractable compounds (BNAs), and metals by
USEPA-contracted laboratories. Fourteen of the 24 supply wells sampled during this
sampling event had elevated values of VOCs including trans-1,2-DCE, TCE, PCE, toluene,
benzene, and methyl tertiary-butyl ether (MTBE). The October 1987 sampling event
confirmed the August 1987 groundwater sampling results and also detected arsenic (15
part per billion (ppb)), selenium (315 ppb), and zinc (460 ppb) in some of the wells
sampled. The highest reported contaminant concentration during the October 1987
sampling event (excluding methylene chloride, which is a common laboratory contami-
nant) was 2,000 ppb of PCE in the Harvey Supply Well.

In January 1988, EPA initiated a limited Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) removal action that included the decontamina-
tion and cleaning of five residential cisterns contaminated by hazardous substances,
modification of plumbing, delivery of water by tank trucks as a temporary alternative
water supply, and implementation of a well-water monitoring program.

Laboratory analysis for HSL VOCs, BNAs, metals, and cyanide was performed on 18
supply well samples collected in November 1988. EPA also sampled and analyzed 123
cisterns that were filled with groundwater pumped from supply wells located in this
area. Three of the cisterns contained total VOCs in excess of 1,000 ppb.

From 1988 to 1990, EPA sent Information Request letters under Section 104 of CERCLA
and 3007 of the Resource, Conservation and Recovery Act (RCRA) to a number of
businesses regarding operations and waste disposal at these businesses. Based on the
findings of these requests, EPA issued a Unilateral Administrative Order (AO) under
CERCLA and RCRA on March 22, 1990 to Texaco, Esso, and O’Henry Dry Cleaners. This
AQ required these parties to implement EPA’s well-water monitoring program, to
provide potable water to residents with contaminated well water, and to coordinate and
design plans to connect those residents to the local public water supply. After re-
evaluation of the impracticability of connecting these residents to the public water line
by the PRPs due to the intermittent shut-off of the public water supply by the Water
and Power Authority during drought seasons, an escrow account was set up with the
PRPs in February 1994 to provide trucked water to impacted residents in the Tutu
Welifield Site until their wells are returned to potable use. These parties have been fully
complying with this AO since its issuance.

In June 1989, EPA sent Texaco and Esso a draft Administrative Order on Consent (AQC)
pursuant to the authority of CERCLA and RCRA requiring the implementation of a
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Remedial investigation (RI) and Feasibility Study (FS) in the Tutu area. Texaco and Esso
formed the Tutu Environmental Investigation Committee (TEIC) in March 1990 and
retained Geraghty & Miller to prepare a work plan for, and to implement, the Rl and FS.
A final AOC was entered into by EPA, Texaco, and Esso on February 19, 1992,

EPA proposed the Tutu Wellfield Site for inclusion on the National Priorities List (NPL) on
February 1, 1992. The Site became finalized on the NPL on September 29, 1995.

In March 1995, EPA issued a Consent Order to L'Henri, inc. (O’ Henry Dry Cleaners) for
soil cleanup. Pursuant to that Order, approximately 700 cubic feet of PCE contaminated
soil was removed at the O’Henry Dry Cleaners property and treated on site by soil
venting. :

Since 1993, EPA has identified a number of additional potentially responsible parties
(PRPs) with respect to the Site including, but not unlimited to, Francis Realty Company,
the VirginIslands Dept. of Education, Four Winds Plaza Partnership, Andreas Gal and
Paul Lazare, Ramsay Motors, Inc., and Western Auto Supply Company.

HIGHLIGHTS OF COMMUNITY PARTICIPATION

The Rl! report, FS report, and the Proposed Plan for the Site were originallyreleased to
the public for comment on August 23, 1995. However, due to the arrival of Hurricane
Marilyn in September 1995, and the resulting devastation in St. Thomas, the public
meeting was postponed for six months. The Proposed Plan was re-released to the
public for comment on February 12, 1996. The Rl report, FS report and the Proposed
Plan were made available to the public in the administrative record file at the EPA
Docket Room in Region Il, New York and the EPA Caribbean Field Office (CFO) in San
Juan, Puerto Rico. Information repositories are also ocated at the Department of
Education Curriculum Center, Anna’s Retreat, St. Thomas, U.S.V.l. and the Department
of Planning and Natural Resources Environmental Protection Division, Wheatley Shop-
ping Center Il, St. Thomas, U.S.V.l. The notice of availability for the above-referenced
documents was published in the Virgin Islands Daily News on February 10 and 11,
1996, and the Virgin Islands Weekly Journal on February 16, 1996. The public comment
period on these documents was held from February 12, 1996 to March 13, 1996.

On March 5, 1996, EPA conducted a public meeting at the Department of Education
Curriculum Center in Anna’s Retreat to inform local officials and interested citizens
about the Superfund process, to review current and planned remedial activities at the
Site, and to respond to any questions from area residents and other attendees.

Responses to the comments received at the public meeting and in writing during the
public comment period are included in the Responsiveness Summary (see Appendix V).
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SCOPE AND ROLE OF OPERABLE UNIT

This is the first and only operable unit at the Site.

The objectives of the remedial investigation and response actions at the Tutu Wellfield
Site are: 1) to protect the public from health risks associated with the use of contami-
nated groundwater; 2) to contain the spread of contamination in the aquifer, -and, if
possible, restore the aquifer to drinking water quality; and 3) to address contaminated
soils, which represent a source of the groundwater contamination.

Early response actions taken by EPA and DPNR to mitigate risks to human health from
Site related contaminants included the closing of contaminated residential and commer-
cial supply wells in 1987 and the cleaning of residential cisterns in 1988. In addition,
leaking underground storage tanks were removed at the two gas stations in 1988 and
1989 to prevent the further release of petroleum compounds to groundwater from the
source area.

SUMMARY OF SITE CHARACTERISTICS

Remedial investigation/feasibility study (RI/FS) activities were conducted at the Tutu
Wellfield Site, with EPA oversight, from 1992 to 1994. The overall objectives of the R
were: 1) to identify and characterize the potential sources of groundwater contamina-
tion, 2) to determine the horizontal and vertical extent of contamination, 3) to determine
the rate and direction of contaminant transport, and 4) to determine the potential
migration pathways for petroleum hydrocarbons and chlorinated VOCs in soil and
groundwater at the Site.

The Rl was conducted in two phases. Phase | focused on determining the extent of
groundwater contamination and on identifying existing sources of the groundwater
contamination. Based on the Phase | findings, the groundwater investigation was
expanded to the south in Phase ll. In addition, during Phase |l Rl, available soil data
from various PRP investigations was compiled for each property that had been identified
as a potential source area during Phase [. The followingproperties were investigated
and/or inspected during the Phase 1l soil investigation:

VIHA

Curriculum Center

Ramsay Motors

Antilles Auto Parts

Texaco Tutu Services Station
Tillett Gardens

Four Winds Plaza

Former Western Auto

Esso Tutu Service Station

* ¥ Kk K X X ¥ ¥ *
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O’Henry Dry Cleaner
Fire Station

Vitelco

God of Holiness Church
Lutheran Church
Assembly of God Church

* ¥ ¥ X X X

Concurrent with the Rl activities, commercial and residential supply wells in the Tutu
valley were sampled on a quarterly basis.

HYDROGEOLOGY

The Tutu Wellfield Site is underlain by bedrock consisting mainly of andesitic, volcanocl-
astic tuffs, breccias, and conglomerates of the Water Island and Louisenhoj Formations.
The overburden consists of a thin soil layer and alluvial deposits which range in
thickness from less than 2 feet on the valley stopes to approximately 30 feet in the axis
of the valley. g

The primary aquifer beneath the study area is the fractured volcanic bedrock. Ground-
water is stored and transmitted through fracture sets along major lineaments (faults,
joints, and bedding planes). Groundwater flow is to the south and southeast from the
highland areas (recharge zones) towards the lower Turpentine Run basin (discharge
zone). The surficial alluvial deposits, where saturated, form a secondary aquifer of lesser
significance due to their limited thickness and lateral extent. The alluvial aquifer is in
direct hydraulic communication with the bedrock aquifer, although local perched water
conditions may exist at the top of bedrock.

The terms “shallow” (also referred to as overburden) and “deep” bedrock zones have
been used in the remedial investigation of the Tutu Wellfield Site. The terminology
refers to the screened depths of monitoring and supply wells which have been installed
throughout the Tutu Valley. The “shallow” bedrock zone is defined by wells screened
across the water table. The “deep” bedrock zone is defined by deeper monitoring wells
(generally screened 30 to 50 feet below the water table) and by existing supply wells
(deep, open boreholes drilled to depths of 200 to 300 feet below ground surface).

SOIL INVESTIGATIONS AND RESULTS

During the Phase | and Il R, surface and subsurface soil samples were collected from
borings and monitoring well boreholes. Soil quality data was collected from 15 proper-
ties in the project study area to identify impacted soils.

Soil samples collected during the Rl were analyzed for target compound tist (TCL) VOCs
and base neutral acids (BNAs), target analyte list (TAL) metals, cyanide, and petroleum
hydrocarbons. Site-specific, vadose zone modeling-derived soil screening levels (SSLs)
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were used as guidance values to identify soil areas that might require remediation based
on the potential for leaching of contaminants into groundwater. Further explanation on
how the SSLs were derived can be found in the section of the Selection of Site Cleanup

‘Levels. The properties identified with soil concentrations above the SSLs were placed

into two categories: 1) properties with soil impacted by chilorinated VOCs, and 2)
properties with soil impacted by petroleum-related compounds including benzene,
toluene, ethylbenzene, and xylene (BTEX).

Based on the exceedance of SSLs for chlorinated constituents, three properties were
identified as having chlorinated VOCs in soil at high enough concentrations to potentially
impact groundwater. The principal chlorinated VOCs detected include PCE, TCE, 1,2-
DCE, 1,1,1-trichloroethane (1,1,1-TCA), and 1,1-dichloroethane (1,1-DCA). In addition,
five properties were identified as having BTEX compounds in soil.

Chlorinated VOCs in Soil

Three properties were identified as having significant chlorinated VOC impact to soil,
based on exceedance of EPA s site-specific SSLs: 1) the Curriculum Center, 2) Esso Tutu
Service Station, and 3) O'Henry Dry Cleaners. (see Table 1)

At the Curriculum Center, approximately 3 to 1800 micrograms per kilogram (ug/kg) of
PCE was detected in eight samples at the north-central side of the main buildingin the
vicinity of the former discharge pipe and presumed former waste pit. TCE was detected
in four samples at concentrations from 1 to 130 ug/kg. One chlorinated VOC, 1,1,1-
TCA, was detected above the EPA’s SSLs. It is suspected that higher concentrations of
chlorinated VOCs may be present in the soil beneath the building or in the unsaturated
bedrock. The elevated concentrations of chlorinated VOCs in groundwater adjacent to
and immediately downgradient of the Curriculum Center indicate a high probability that
pure product is present in the unsaturated zone as dense non-aqueous phase liquid
(DNAPL) at the Curriculum Center.

At the Esso Tutu Service Station, PCE, TCE, 1,1,1-TCA, 1,2-DCE, and 1,1-DCA were
detected above EPA ‘s SSLs in four samples at concentrations ranging from 44 to 3,200
ug/’kg. These chlorinated VOCs were detected at the western portion of the property,
near the north oil/water separator.

PCE was found in the vicinity of the O’Henry Dry Cleaners above EPA s SSLs in the
southwestern portion of the property. The range of PCE concentration was 200 to
440,000 ug’kg. In addition, there is a potential for DNAPLto be present in the subsur-
face soils near the Q' Henry Dry Cleaners since historical concentrations (up to 1,500
part per billion (ppb)) of PCE in groundwater in adjacent wells have exceeded 1 percent
of the solubility of PCE. '
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BTEX in Soil

The site-specific SSLs for BTEX compounds were exceeded at five properties: 1) the
Curriculum Center (formerly the Laga Building), 2) Ramsay Motors, 3) Texaco Tutu
Service Station, 4) Western Auto, and 5) Esso Tutu Service Station. (see Table 1)

At the northeast corner of the Curriculum Center, in an area where a sink from the

paint shop drain discharged to the ground, BTEX compounds exceeded EPA’s SSLs in

two surface soil samples. The individual BTEX compounds ranged from benzene at
2,700 ug/kg to toluene at 500,000 ug/kg.

Benzene and ethylbenzene were detected in the vicinity of the underground storage
tank (UST) at the Ramsay Motors property at levels above their respective EPA SSLs;
benzene at 17 ug/kg and ethylbenzene at 190 ug/kg and 290 ug/ks.

At the Texaco Tutu Service Station, BTEX compounds were found in the vicinity of the
former USTs and at the oil/water separator at concentrations exceeding ERPA’s SSLs.
Results ranged from 69 ug/kg for benzene to 630 ug/kg for ethylbenzene.

At the Western Auto facility, BTEX constituents were detected in 21 soil samples at
concentrations above EPA’s SSLs. All individual BTEX constituents exceeded EPA’s SSLs.
These results ranged from toluene and ethylbenzene at 16 ug/kg and xylene at 34,000
ug/’kg. A shallow gravel layer underlying the pavement in this area also contained
visible stained oil. The impacted soil was located adjacent to an underground storage
tank, which was removed in August 1994.

At the Esso Tutu Service Station, BTEX compounds exceeded EPA’s SSLs in 16 samples
near the gasoline pump island, the north oil/water separator, and the former UST
excavation. Individual BTEX concentrations above EPA’s SSLs ranged from 26 ug/kg of
ethylbenzene to 540,000 ug/kg of xylenes.

PCBs in Soil

At the Tillett Gardens property, no chlorinated VOCs or BTEX constituents were
detected above screening levels in the Site soil. However, elevated concentrations
(120,000 ug/kg) of the PCB Aroclor 1242 were detected in one surface sample in 1988.
Because this sample concentration resulted in unacceptable risks to human health from
direct exposure, EPA collected confirmatory samples from the affected area in August
1995 to delineate the extent of impacted soils. PCBs were not detected in any of the
confirmatory samples, indicatingthat PCBs are no longer a concern at this property.
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GROUNDWATER INVESTIGATIONS AND RESULTS

During the Phase | RI, groundwater samples were collected from 19 monitoring wells in
the Tutu area. During the Phase Il Rl, the study was expanded to the south and a
comprehensive round of groundwater samples was collected from 51 monitoring wells
and 15 supply wells in the Tutu Valley. (see Figure 3) Theses samples were analyzed
for VOCs, BNAs, metals, and various inorganic water quality parameters. In addition,
eight rounds of groundwater supply well samples were collected and analyzed during
the RI. The groundwater sampling result indicate the presence of four main plumes of
contamination at the Tutu Wellfield Site: two chlorinated VOC plumes and two BTEX
plumes.

Chlorinated VOC Plumes

The two chlorinated VOC plumes are referred to as the northern and southern VOC
plumes because of their locations (See Figure 4). In general, the concentrations within
these plumes, in both the shallow and deep zones, appear to be decreasing since 1992,
with the exception of the northern chlorinated plume in the immediate vicinity of the
Curriculum Center. Concentrations of VOCs in the northern part of the north plume
have not decreased with time, nor have the shape or general extent of VOC contamina-
tion changed in this area, indicating that the northern chlorinated VOC plume is
relatively stable. This stability suggests that there may be a continuing source of VOCs
to groundwater in the vicinity of the Curriculum Center.

The shallow northern chlorinated VOC plume, which originates near the Curriculum
Center, extends approximately 1,600 feet south, in the direction of the groundwater
flow, to a point just southeast of Four Winds Plaza and is approximately 500 feet wide.
The highest concentrations of total chlorinated VOCs occur in shallow zone monitoring
wells, where chlorinated VOC concentrations greater than 1,000 parts per billion.(ppb)
were detected.

The principal chlorinated VOCs detected in the northern plume are 1,2-DCE, PCE and
TCE. Vinylchloride was also detected in wells near the Curriculum Center. The
maximum concentrations of these hazardous substances detected in groundwater
during the Rl were 1,2-DCE at 2,100 ppb, vinyl chloride at 1,300 ppb, PCE at 360 ppb
and TCE at 78 ppb. Allthese hazardous substances exceed the Safe Drinking Water Act
Maximum Contaminants Levels (MCLs) for drinking water. The MCLs for 1,2-DCE, PCE,
TCE and vinyl chloride are 70, 5, 5 and 2 ppb, respectively. Historically, the concen-
tration of PCE in the Tillett supply well, located downgradient of the Curriculum Center,
has been reported up to 2,040 ppb, which exceeds 1 percent of the solubility of PCE.
Dense non-aqueous phase liquids (DNAPLs) are therefore suspected to be present in
this vicinity. The maximum concentrations of 1,1-DCE and viny! chloride also strongly
suggest the presence of chlorinated DNAPLin the vicinity of the Curriculum Center. (see
Table 2)
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In the southern part of the northern chlorinated VOC plume, south of Tillett Gardens,
VOC concentrations increase with depth. Concentrations in this part of the plume,
however, are generally lower than they are near the Curriculum Center. The highest
concentrations of chlorinated VOCs in this part of the plume were PCE at 140 ppb, 1,2-
DCE at 100 ppb and TCE at 33 ppb.

The southern VOC plume originates near the O Henry Dry Cleaners and extends
southeast approximately 4,000 feet and it is approximately 800 feet wide. In the
shallow zone, the highest total concentration of VOCs detected in 1994 was 181 ppb in
a monitoring well just downgradient of O"Henry Dry Cleaners. In the deep zone, total
chlorinated VOCs were detected above 10C ppb in several private supply wells. The
chlorinated VOCs detected in the southern plume consist primarily of PCE, TCE, and
1,2-DCE above MCLs, with PCE contributing about 75 percent of the total chlorinated
VOCs detected in wells near the O’Henry Dry Cleaners. The historical presence of PCE
at concentrations in excess of 1,500 ppb in wells adjacent to the O’ Henry facility
suggests the possible presence of DNAPLs in the saturated zone.

- BTEX plumes

The shallow BTEX plume located near the Texaco Tutu Service Station is approximately
400 feet long from north to south and approximately 200 feet wide from east to west. In
the deep zone, it is approximately 300 feet by 130 feet in areal extent. The plume is
elongated in the direction of shallow groundwater flow and appears to have migrated
past the Tillett Supply Well since 1982. The maximum concentration of benzene is
21,000 ppb, ethylbenzene is 3,700 ppb and xylenes is 18,000 ppb. The MCLs for
benzene is 5 ppb, ethylbenzene is 700 ppb and total xylenes is 10,000 ppb. These
concentrations exceed the MCLs. (see Figure 4)

The shallow BTEX plume located near the Esso Tutu Service Station, as identified by
existing monjtoring wells, measures approximately 250 feet by 175 feet. The maximum
concentration of benzene detected at this location is 10,000 ppb, ethylbenzene is 4,100
ppb and xylenes is 22,000 ppb. The concentrations exceed the MClLs.

Direct observations of floating product and sheens in some monitoring wells at the Esso
Tutu and Texaco Tutu Service Stations confirmed the presence of light non-aqueous
phase liquids (LNAPL).

CONTAMINANT MIGRATION PATHWAYS

Contaminants may migrate through environmental media at the Tutu Wellfield Site via
several mechanisms. First, the constituent-containing soils can act as a source of
constituents to other environmental media. Second, migration into air may occur via
volatilizationor fugitive dust emissions. Third, migration into groundwater may occur
by direct vertical migration of contaminants or by percolation of infiltrating rain water
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that dissolves the contaminants of concern. Fourth, transport into surface water
(Turpentine Run) may occur via groundwater discharge.

‘Several factors influence the significance of each of these migration or transport path-

ways. These factors include the properties of the environmental media, the constituent
concentration, and the physical and chemical properties of the constituent itself.

SUMMARY OF SITE RISKS

Based upon the results of the RI, a baseline risk assessment was conducted to estimate
the risks associated with current and future Site conditions. The baseline risk assess-
ment estimates the human health and ecological risks which could result from exposure
to chemical contamination at the Tutu Wellfield Site if no remedial action were taken.

Risk to human health is defined as the likelihoodthat people living, working, or playing
on or near the Site may experience health problems as a result of their exposure to
contaminants from the Site. The ecological risk evaluation appraises actual or potential
effects of contaminants on plants and animals.

HUMAN HEALTH RISK ASSESSMENT

A four-step process is used for assessing Site-related human health risks for a reasonable
maximum exposure scenario:

° Hazard Identifications — identifies the chemical contaminants of concern at the
Site based on several factors such as toxicity, frequency of occurrence, and
congcentration. :

] Exposure Assessment - estimates the magnitude of actual and/or potential
human exposures, the frequency and duration of these exposures, and the
pathways (e.g., ingesting contaminated well-water) by which humans are poten-
tially exposed.

° Toxicity Assessment — determines the type of adverse health effects associated
with chemical exposures, and the relationship between magnitude of exposure
(dose) and severity of adverse effects (response).

° Risk Characterization ~ summarizes and combines outputs of the exposure and
toxicity assessments to provide a quantitative assessment of Site-related risks..

Hazard Identifications- The baseline risk assessment began with selecting chemical
contaminants of concern which would be representative of Site risks. These contami-
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nants included VOCs, semivolatile organic compounds (SVOCs), and inorganics.
Several of these contaminants, such as benzene, tetrachloroethane, -and vinyl chloride,
which are VOCs; benzo(a)pyrene and benzo(b)fluoranthene, which are SVOCs; and
arsenic and chromium VI, which are inorganics, are either known human carcinogens or
are known to cause cancer in laboratory animals and are probable human carcinogens.
The summary of the contaminants of concern in sampled matrices is listed in Tables 3
and 4 for human health and the environmental receptors, respectively.

Exposure Assessment- The baseline risk assessment evaluated the health effects which
could result from exposure to chemical contamination as a result of ingestion, dermal
contact, inhalation of particulates, and inhalation of VOCs. Exposure scenarios involving
surface soil, subsurface soil, and groundwater were quantitatively addressed for three
receptor groups: 1) current and potential future residents in the Tillett Gardens and Art
Center area; 2) current and potential future Site workers (employees) at the Fire
Department, Texaco gas station, Antilles Auto Parts and Ramsay Motor Co., Curriculum
Center Building, and O Henry Dry Cleaners and Liquor Barn; and 3) potential future
construction workers. Only the Tillett Gardens and Art Center area was selected for
quantitative evaluation for the construction worker scenario based on the chemical
concentrations detected, toxicity and the calculated residential risks.

A total of seven exposure pathways were evaluated under possible on-site current and
future land-use conditions. Potential exposure pathways are listed in Table 5. The
reasonable maximum exposure was evaluated.

Toxicity Assessment

Under current EPA guidelines, the likelihood of carcinogenic (cancer-causing) and
noncarcinogenic effects due to exposure to Site chemicals are considered separately. It
was assumed that the toxic effects of the site-related chemicals would be additive.
Thus, carcinogenic and noncarcinogenic risks associated with exposures to individual
compounds of concern were summed to indicate the potential risks associated with
mixtures of potential carcinogens and noncarcinogens, respectively.

Noncarcinogenicrisks were assessed using a hazard index (Hl) approach, based on a
comparison of expected contaminant intakes and safe levels of intake (Reference Doses).
Reference doses (RfDs) have been developed by EPA for indicating the potential for
adverse health effects. RfDs, which are expressed in units of milligrams/kilogram-day
(mg/kg-day), are estimates of daily exposure levels for humans which are thought to be
safe over a lifetime. Estimated intakes of chemicals from environmental media (e.g., the
amount of a chemical ingested from contaminated drinking water) are compared to the
RfD to derive the hazard quotient for the contaminant in the particular medium. The HI
is obtained by adding the hazard quotients for all compounds across all media that
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impact a particular receptor population. The RfDs for the compounds of concern at
the Site are presented in Table 6.

Potential carcinogenic risks were evaluated using the cancer slope factors developed by
EPA for the contaminants of concern. Cancer slope factors (SFs) have been developed
by EPA’s Carcinogenic Risk Assessment Verification Endeavor for estimating excess
lifetime cancer risks associated with exposure to potentially carcinogenic chemicals.

SFs, which are expressed in units of (mg/kg-day) *, are multiplied by the estimated

intake of a potential carcinogen, in mg/kg-day, to generate an upper-bound estimate of
the excess lifetime cancer risk associated with exposure to the compound at that intake
level. The term "upper bound" reflects the conservative estimate of the risks calculated
from the SF. Use of this approach makes the underestimation of the risk highly unlikely.
The SF for the compounds of concern are presented in Table 7.

For known or suspected carcinogens, EPA considers excess upper-bound individual
lifetime cancer risks of between 10® to 10° to be acceptable. This level indicates that
~an individual has not greater than a one in ten thousand to one in a million chance of
developing cancer as a result of site-related exposure to a carcinogen over a 70-year
period under specific exposure conditions at the site. For non-carcinogenic health
effects, EPA considers that a hazard index greater than 1.0 indicates a potential for non-
carcinogenic health effects to occur as a result of Site-related exposures.

The calculated carcinogenic risks and non-carcinogenic hazards for the exposure
pathways and receptor groups evaluated in the Risk Assessment are summarized below.
Table 8 shows carcinogenic risks, combined across all pathways for each receptor
group. No surface or subsurface soil pathways exceeded the target carcinogenic risk
range for any current or future receptor group. However, hypothetical future exposure
to Site contaminants in the groundwater by area residents (adults and children) and Site
workers results in carcinogenic risks exceeding EPA’s target risk range. The risks were
primarily attributed to PCE and vinyl chioride. Table 9 shows the calculated non-
carcinogenic hazard index values, combined across pathways, for each receptor group.
For soils, the only exposure that exceeded the hazard index of 1.0 was for ingestion or
inhalation of surface soils by children residents in the Tillett Gardens area. The hazard
was primarily due to manganese concentrations, which were within the range of Site
background manganese values. The HI for ingestion of Site groundwater was exceeded
for all receptor groups. The hazards were attributed to 1,2-DCE, PCE, antimony,
manganese and vanadium. ’

Current and Potential Future Residents (Tillett Gardens and Art Center area):

The baseline human health risk assessment for the Tutu Wellfield Site was completed in-
1994. The conclusion of the assessment indicated that residential exposure to surface
soils in the Tillett Gardens and Art Center area showed carcinogenic risks in exceedance
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of the upper-bound of the target range. These risks were due largely to PCB Aroclor
1242 which had been reported on surface soil samples collected in 1988 by EPA’s
contractor. In August 1995, EPA conducted a confirmatory soil sampling at the Tillett
Gardens and Art Center. These soil samples were analyzed for VOCs and PCBs. No
PCBs were detected in any of the samples. Therefore, EPA recalculated the surface soil
risk for carcinogenicrisks to the current and future residents at the Tillett Cardens and
Art Center area using the new data. The revised risk calculation is reflected below:

Surface soil risk calculations show that carcinogenic risks to current or future residents
at the Tillett Gardens and Art Center area are within the EPA target risk range of 10™ to
10%. The individual pathway and receptor risks are 8.2E-06 (adult ingestion), 5.5E-07
(adult inhalation), 1.9E-5 (child ingestion), and 6.4E-07 (child inhalation) (Table 8). The
30-year combined risk for adult + child is 2.9E-05. These risks were solely attributed to
arsenic. Dermal contact risks were evaluated qualitatively because dermal absorption
factors were not available for Contaminants of Concern (COCs). For non-carcinogenic
effect, the total hazard index for the child ingestion and inhalation of surface soil routes
of exposure was 6.1, which is above the hazard index of 1.0 (Table 9). This risk was
attributable to manganese. No adult hazard index values exceeded 1.0.

Subsurface soil was found to pose an acceptable risk to current or future residents;
neither the dermal contact route nor the inhalation of particulates route resulted in
carcinogenic risks of hazard index values above current federal guidelines.

Groundwater was found to pose an unacceptable risk to future residents for the
ingestion route of exposure. The ingestion route showed a carcinogenic risk for adults of
6 X 10%, which is greater than the upper-bound of the acceptable risk range. The adult
hazard index was 29 and the child hazard index was 67.

Current and Potential Future Site Workers (Employees) in Target Business

Surface soil and subsurface soil were found to pose an acceptable risk to current and
future site workers for the ingestion, dermal contact, inhalation of particulates, and
inhalation of VOCs routes. None of these routes resulted in carcinogenic risks or hazard
index values above current federal guidelines.

Groundwater was found to pose an unacceptable risk to future site workers via the
ingestion route. The carcinogenic risk of about 2 X 10™* exceeds the upper-bound of the
target risk range, and the hazard index of 10 exceeds the acceptable level of 1.0. The
estimated risks are primarily due to the cumulative effects of tetrachloroethene and vinyl
chloride which, when combined, contributed 83 percent to total carcinogenic risk
calculations.
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Potential Future Construction Workers:

Surface soil and subsurface soil were found to pose an acceptable risk to human health
for the ingestion, dermal contact, and inhalation of particulates routes of exposure
evaluated. None of these routes resulted in carcinogenic risks or hazard index values
above EPA guidelines.

Groundwater was found to pose an unacceptable hazard to future construction workers
for noncarcinogens for the ingestion route. Although the carcinogenic risk did not
exceed the current federal guidelines, the hazard index of 9 exceeds the target level of
1.0.

Conclusions

The baseline risk assessment indicated that groundwater poses unacceptable risks of
exposure to carcinogens and/or noncarcinogens for all three receptor groups. The only
unacceptable risk from exposure to site soils was limited to one property (Tillett
Gardens) where the noncarcinogenic hazard index for surface soils was exceeded for the
residential scenario.

Actual or threatened releases of hazardous substances from this Site, if not addressed
by the preferred alternative or one of the other active measures considered, may
represent a current or potential threat to public health, welfare or the environment.

ECOLOGICAL RISK ASSESSMENT

A four-step process is used for assessing Site-related ecological risks for a reasonable
maximum exposure scenario:

° Problem Formulation - a qualitative evaluation of contaminant release, migration,
and fate; identification of contaminants of concern, receptors, exposure pathways,
and known ecological effects of the contaminants; and selection of endpoints for
further study

. Exposure Assessment - a quantitative evaluation of contaminant release, migration,
and fate; characterization of exposure pathways and receptors; and measurement

or estimation of exposure point concentrations

° Ecological Effects Assessment - literature reviews, field studies, and/or toxicity
tests, linkingcontaminant concentrations to effects on ecological receptors

® Risk Characterization - measurement or estimation of both current and future
adverse effects.

14
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The ecological risk assessment began with evaluating the contaminants associated with
the Site in conjunction with the Site-specific biologicalspecies/habitat information. The
chemicals of potential concern include 9 volatile organic compounds, 16 semivolatile
organic compounds, 1 pesticide, 15 inorganic analytes, and cyanide. Two potential
ecological receptor species were chosen as indicator species for the Site: the red-tailed
hawk (Buteo jamaicensis), representing a high order food web consumer, and the anole
(Anolis sp.), a lizard representing a consumer closer to the base of the food web.
Exposure to Site surface soil was the only medium considered within the ecological risk
assessment; exposure of ecological receptors to Site contamination was not considered
likely to occur via groundwater, surface water, or subsurface soil. Potential risks to
ecological receptors were assessed by comparing estimated exposure levels (total body
doses or TBDs) with toxicological benchmark values (reference toxicity values or RTVs).
Exposure levels were estimated using the worst-case scenario, assuming ecological
receptor exposure to maximum concentrations of Site-related surface soil chemical
concentrations.

Risks to each of the selected receptors were evaluated using hazard indices which were
determined for each surface soil contaminant of concern, where appropriate toxicity
values were available, by dividingthe estimated TBDs by the RTVs. Cumulative hazard
indices were determined by summing all of the hazard indices for each target ecological
receptor. Cumulative hazard indices were compared to an effects threshold of One (1)
per EPA’s Framework for Ecological Risk Assessment (EPA/630/R-92/001) to evaluate
potential ecological risks to individual organisms, as follows:

° hazard index less than 1.0 = low probability of adverse effects
° hazard index greater than or equal to 1.0 = adverse effects likely to occur.
Conclusions

Anole. The potential risk from Site surface soil chemicals was assumed to arise from
exposure via ingestion of soil and invertebrates. The estimated cumulative hazard index
is 138, indicating the potential for adverse health risks to individualanoles as a result of
exposure to Site-related chemicals in soil (primarily arsenic) if the receptor and its food
sources are consistently exposed to maximum surface soil concentration. Considering
the limited home range expected for the anole (less than 1 percent of the Site area),
some anoles may be exposed to maximum surface soil concentrations. Examples of
these areas include the O Henry Dry Cleaners property, where the maximum concen-
tration for arsenic and tetrachloroethylene were found, and the Curriculum Center
property, where the maximum concentration for phenol was found. (see Table 10)

However, most of the anoles on and adjacent to the Site would contact much lower
levels of Site-related chemicals, because the majority of Site-related chemicals have low
detection frequencies and thus have not been found uniformly throughout the Site.
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Since the Risk Assessment was performed, soils with the highest concentrations of PCE
have been excavated from the O Henry property in 1995. Consequently, the current
potential risks to the Anole will be significantly lower than the potential risk calculated in
the Ecological Risk Assessment.

Red-Tailed Hawk. The potential risk from Site surface soil chemicals was assumed to
arise from exposure via ingestion of small mammals, reptiles/amphibians, invertebrates,
and soil. The estimated cumulative hazard index is 4, indicating a potential for adverse
health effects to the red-tailed hawk as a result of exposure to Site-related chemicals in
soil if the receptor and its food sources are consistently exposed to maximum surface
soil concentrations. Furthermore, the hawk appears to have a markedly reduced risk
potential compared to that of the lizard. This difference is primarily attributed to the
large range of the bird as compared to the area of the Site-related chemicals in surface
soil. (see Table 10) :

This evaluation has considered the worst-case scenario, that the receptor will be
consistently using foodstuffs from the portion of the Site where maximum surface soil
chemical concentrations are available. Due to the limited distribution of the majority of
surface soil contaminants of concerns, the actual adverse risk to the red-tailed hawk is
expected to be less than as projected by the current cumulative hazard index.

Uncertainties in the Human Health and Ecological Risk Assessments

The procedures and inputs used to assess risks in this evaluation, as in all such
assessments, are subject to a wide variety of uncertainties. In general, the main sources
of uncertainty include:

environmental chemistry sampling and analysis
environmental parameter measurement

_ fate and transport modeling
exposure parameter estimation
toxicological data

“Uncertainty in environmental sampling arises in part from the potentially uneven

distribution of chemicals in the sampled media. Consequently, there is significant
uncertainty as to the actual levels present. Environmental chemistry-analysis error can
stem from several sources includingthe errors inherent in the analytical methods and
characteristics of the matrix being sampled.

Uncertainties in the exposure assessment are related to estimates of how often an
individual would actually come in contact with the chemicals of concern, the period of
time over which such exposure would occur, and in the models used to estimate the
concentrations of the chemicals of concern at the point of exposure.
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Uncertainties in toxicologicaldata occur from extrapolating from animals to humans and
from high to low doses of exposure; as well as from the difficulties in assessing the
toxicity of a mixture of chemicals. These uncertainties are addressed by making
conservative assumptions concerning risk and exposure parameters throughout the
assessment. As a result, the Risk Assessment provides upper-bound estimates of the
risks to populations near the Site, and is highly unlikely to underestimate actual risks
related to the Site.

More specific information concerning public health risks, including a quantitative
evaluation of the degree of risk associated with various exposure pathways, is presented
in the Risk Assessment Report.

SELECTION OF SITE CLEANUPLEVELS

The cleanup levels for groundwater at the Tutu Wellfield Site are driven by MCLs and
drinking water standards established by federal and territorial regulations. (see Table 11)
The Tutu aquifer is classified as a potable drinking water supply, therefore the drinking
water standards are the cleanup goals. It must be noted that it may not be possible to
restore the aquifer to drinking water standards in those areas where DNAPLs are
present.

Treatment goals for extracted groundwater may vary from aquifer remediation goals (i.e.
MCLs), depending on the discharge standards that apply to.the location to which treated
groundwater is discharged (i.e., if treated groundwater is not used for potable supply, it
may be discharged to surface water or to the sanitary sewer at appropriate discharge
criteria).

There are no promulgated federal or territorial cleanup regulatory standards for soils.
Furthermore, the baseline risk assessments conducted for the Site indicate that current
concentrations of contaminants in Site soils present acceptable human health risks for
direct exposure pathways. (The only unacceptable direct exposure risk from soils was
from manganese in surface soils at the Tillett Garden and Art Center, which caused the
non-carcinogenic Hazard Index for residential use to slightly exceed the target level of 1.
However, the manganese concentrations in soil at this property were within the range of
concentrations detected in un-impacted background soils at the Site and are therefore
believed to be naturally occurring.) Therefore, site-specific cleanup guidelines for
contaminants in soils were developed by EPA based on the contaminants’ potential to
leach into groundwater and thereby contribute to the groundwater ingestion risk.

The soil cleanup guidelines were determined by modeling contaminant transport
through the vadose (unsaturated) zone using a one-dimensional mixing cell model
(CDM Federal, 1995). The soil leaching calculations were based on equations derived
from EPA’'s “Evaluation of Groundwater Extraction Remedies” (EPA/540/2-89/054,
September 1989), and incorporated Site-specific information on soil characteristics
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(composition, porosity, organic carbon content, depth to water, etc.). The principal

‘chemicals exceeding MCLs or driving risk in groundwater at the Tutu site are the volatile

petroleum hydrocarbons (BTEX) and the chlorinated VOCs (PCE, TCE, DCE and vinyl
chloride). Soil screening levels (SSLs) were therefore calculated for BTEX (using
benzene as an indicator compoui:d) and chlorinated VOCs (using PCE as an indicator
compound) for four properties where soil quality is believed to be impacting groundwa-
ter quality: 1) the Curriculum Center, 2) Texaco Tutu Service Station, 3) Esso Tutu
Service Station, and 4) O Henry Dry Cleaners. SSLs for these properties are shown in
Table 12. These concentrations represent a conservative estimate of residual concentra-
tions of contaminants that could remain in soils such that the resulting groundwater
concentrations would be at or below MCLs.

For properties with lesser amount of BTEX contamination, Ramsay Motors and Western
Auto, separate site-specific vadose zone modeling was not performed. Instead, it was

assumed that since the soil profiles (depth to bedrock, depth to water, etc) at the Esso
Tutu Service Station and the Texaco Service Station are similar to those at Ramsay and
Western Auto, their SSLs were appropriate screening values. The EPA’s SSLs for BTEX
that were calculated for Texaco and Esso were essentially the same (13 and 15 ug/kg,

respectively). Therefore, Esso’s SSL of 15 was applied to screen BTEX constituents at

the other properties within or adjacent to the Four Winds Plaza area.

The derived SSLs are guideline values which may be adjusted by EPA as additional site-
specific soils data becomes available during pre-design activities.

REMEDIAL ACTION OBJECTIVES

Remedial action objectives are specific goals to protect human health and the environ-
ment. These objectives are based on available information and standards such as
applicable or relevant and appropriate requirements (ARARs) and risk-based levels
established in the risk assessment.
The following remedial action objectives were established:
) Remove and/or control the sources of groundwater contamination.
° Remove contamination in groundwater. Restore the aquifer to drinking
water standards, except to the extent that such full groundwater restora-
tion proves to be technically impracticable due to the presence of DNAPLs.

° Control the migration of impacted groundwater.

° Prevent human ingestion of groundwater exhibiting excess lifetime cancer
risks greater than 1 in 10,000 or a hazard index greater than 1.
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° Prevent direct human contact and exposure to contaminated soils that
pose excess cancer risks greater than 1 in 10,000 or a hazard index greater
than 1.

° Eliminate leaching of contaminants of concern from soils into ground-
water at concentrations which adversely impact groundwater quality and
which might ultimately have negative ecological effects.

DESCRIPTION OF REMEDIAL ALTERNATIVES

CERCLA §121(b)(1), 42 U.S.C. §9621(b)(1), mandates that a remedial action must be
protective of human health and the environment, cost effective, and utilize permanent
solutions and alternative treatment technologies or resource recovery technologies to
the maximum extent practicable. Section 121(b}(1) also establishes a preference for
remedial actions which employ, as a principal element, treatment to permanently and
significantly reduce the volume, toxicity, or mobility of the hazardous substances,
pollutants and contaminants at a site. CERCLA §121(d), 42 U.S.C. §9621(d), further
specifies that a remedial action must attain a level or standard of control of the hazard-
ous substances, pollutants, and contaminants, which at least attains ARARs under
federal and state laws, unless a waiver can be justified pursuant to CERCLA §121(d)(4),
42 U.S.C. §9621(d)(4).

This ROD evaluates in detail, five remedial alternatives (Soil Remediation Alternatives
(SRA) 1, 2, 3, 4, and 5) for addressing the soil contamination and four remedial alterna-
tives (Groundwater Remediation Alternatives (GRA) 1, 2, 3, and 4 ) for addressing
groundwater contamination associated with the Tutu Wellfield Site. Construction times
reflect only the time required to construct or implement the remedy and does not
include the time required to design the remedy, negotiate with the responsible parties,
procure contracts for design and construction, or conduct operation and maintenance at
the Site.

In December 1995, EPA and DPNR conducted a site inspection of all properties at the
Tutu Wellfield Site following the restoration of power to the area after the devastation
of Hurricane Marilyn. Based on the site inspections, it was determined that no soil
remedial action will be required for the Ramsay M»otors property at this time. The
concrete floor in the area of subsurface soil contamination had been thought to be
cracked but now appears to be of sound integrity, with no visible signs of cracking, and
at this time, it will not be necessary to repair this area as recommended in the FS.
Institutional controls are needed as to Ramsay Motors’ property, however (see the
discussion of institutional controls, below).

EPA and DPNR also determined that soil remediation will not be required at the Tillett
Gardens property. In September 1995, EPA and DPNR collected confirmatory soil
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samples from the previous area of aroclor (PCBs) contamination to verify the locations
and volumes of impacted soils. No PCBs were detected in any of the samples, indicat-
ing that PCBs are no longer a concern for this property.

Soil Remedial Alternatives (SRA) For Impacted Soil:

Source Control Programs (SCPs) for the Texaco and Esso Service Stations will be imple-
mented for SRA 2, SRA 3, SRA 4 and SRA 5. SCPs at these facilities include installation
of in-situ Soil Vapor Extraction (SVE) treatment and/or bioventing of impacted soils. This
action is consistent with EPA’s expectation to use treatment to address principal threat
wastes. The anticipated duration of each of the SCPs is 5 years. The capital cost,
operation & maintenance (O & M) and total present worth costs of SRA 2, SRA 3, SRA 4
and SRA 5 include the implementation of the SCPs. The O & M cost has been estimat-
ed based on the projection that the O&M of the SCPs will continue for 5 years. (The
actual O&M period may be shorter or longer than 5 years.)

SRA 1: No Action/Institutional Controls

Capital Cost: $15,000

O & M Present Worth: $0

Total Present Worth, 30-Yr. Cost: $15,000
Construction Time: Not applicable

The Superfund program requires that the "no-action" alternative be considered as a
baseline for comparison with other alternatives. The institutional controls as recom-
mended in SRA 1 are defined as follows for all properties within the confines of the
plume which contain soil contamination that exceeds the SSLs, including: Esso Service
Station, Texaco Service Station, Ramsay Motors Company, Four Winds Plaza/Western
Auto, O'Henry Dry Cleaners and the Curriculum Center.

° Institutional controls in the form of Governmental controls and/or proprietary
controls would be sought which place limitations on property usage (e.g., limit
the properties to commercial or industrial use);

° Institutional controls in the form of Governmental controls and/or proprietary
controls would be sought which prohibit excavation or soil disturbance at any of
the impacted areas without prior approval, proper worker-protection precautions,
and air monitoring for potential fugitive emissions;

° Institutional controls in the form of Governmental controls and/or proprietary

controls would be sought which prohibit the use or transport of excavated soil or
rock from impacted areas without EPA and DPNR approval;
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° Institutional controls in the form of Governmental controls and/or proprietary
controls would be sought which prohibit removal or disturbance of bedrock at
O’Henry Dry Cleaners and the Curriculum Center where DNAPLs may be
present.

SRA 2: Institutional Controls/Capping

Capital Cost: $ 311,000

O & M Present Worth: $ 396,000

Total Present Worth, 30-Yr. Cost: $ 707,000
Construction Time: 12 to 18 months

The focus of SRA 2 is to design and implement capping at all properties where impacted
soil or rock is present except at the Texaco and Esso Service Stations where in-situ
SVE/bioventing will be implemented as part of the SCP.

SRA 2 consists of the followingactions:
° Institutional controls as described in SRA 1;

° Design and implement capping, i.e. ggcomembrane, pavement, concrete or soil
caps, at all the properties where impacted soil or rock is present (apart from the
Texaco and Esso Service Stations);

) Implement Source Control Programs (SCPs) at the Texaco and Esso Service
Stations.

Capping reduces but does not eliminate leaching of contaminants of concern (COCs) to
ground water. The Curriculum Center, Texaco Tutu Service Station, Esso Tutu Service
Station, Four Winds Plaza/Western Auto and O’Henry Dry Cleaners have been evaluat-
ed against the SSLs and based on the property-specific circumstances, under this
alternative, full or partial capping would be installed, modified, and/or maintained at
each property. Caps already exist at some individual properties, while other properties
would require installation of a cap or pavement, as necessary.

SRA 3: Institutional Controls/Capping/In-situ__Soil Vapor Extraction (SVE)/
Excavation and Off-site Disposal '

Capital Cost: $ 1,533,000

O & M Present Worth: $ 2,062,000

Total Present Worth, 30-Yr. Cost: $ 3,595,000
Construction Time: 12 to 18 months
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The focus of SRA 3 is to design and implement in-situ SVE at most of the locations
where contaminated soils present a threat to the groundwater. In-situ SVE is a treat-
ment technology which consists of the installation of a network of vadose zone extrac-
tion wells or trenches in areas where soil contamination with VOCs exists. VOCs
present in the unsaturated, interstitial vapor space between the soil particles are
extracted under influence of a vacuum that is induced by a blower, This action upsets
the equilibrium that exists between the constituents present in the interstitial vapor
space and any constituents that might be present in an adsorbed phase on the soil
particles or be present in the free phase. As the constituents in the vapor phase are
removed by the vacuum, some of the adsorbed or free-phase constituents adjust to the
shift in equilibrium by volatilizatinginto the soil pore spaces. The newly volatilized
constituents are then removed under the constant influence of the vacuum that is
induced by the extraction blower. For biodegradable compounds such as BTEX, an
added benefit is gained from the enhanced biodegradation of these compounds by
indigenous soil biota due to increased soil oxygen levels. Technologies for treating the
exhaust from the extraction blower includes thermal oxidation (thermox) or catalytic
oxidation (catox). During the operation of the SVE systems, an impermeable cover is
installed over the impacted area to prevent short-circuiting of the systems.

The SVE systems would be operated until no VOCs are present in the extraction well air
vapor system.

In parﬁcu!ar, SRA 3 consists of the followingactions:

® Institutional controls as described in SRA 1.

Texaco Tutu Service Station:

° . In-situ SVE treatment of impacted soil;
° Catalytic oxidation for off-gas treatment.
Esso Tutu Service Station:
° in-situ’ SVE treatment and bioventing of impacted soil;
° Thermal oxidation for off-gas treatment.

Four Winds Plaza/Western Auto:

° Excavation and off-Site disposal of additional soils, if needed (to be deter-
mined after confirmatory sampling during RD).
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O’Henry Dry Cleaners:

° In-situ SVE treatment of impacted soils;
° In-situ SVE treatment in the unsaturated bedrock;
° Thermal oxidation for off-gas treatment.

Curriculum Center:

° Excavation and off-Site disposal of impacted soils;

™ In-situ SVE treatment in unsaturated bedrock areas and in soil areas not
suitable for excavation, to remediate contaminated soils and rocks present
in the unsaturated zone;

° Thermal oxidation for off-gas treatment.

While in-situ SVE is the primary remediation technique under this alternative, at
properties where in-situ SVE is not feasible due to technical limitations or is cost-
prohibitive (due to small volume), impacted soils would be excavated, containerized and
shipped off-site for disposal.

Source removal can be achieved by excavating contaminated soil at Four Winds Pla-
za/Western Auto and the Curriculum Center . The excavated material would be
containerized and tested for waste classification. If the soils are deemed non-hazardous,
they would be disposed of locally. If they are deemed hazardous, they would be
transported off-Island to a permitted hazardous waste treatment or disposal facility.

The impacted soil can be removed from properties by mechanical excavation. Standard
excavating equipment, including backhoes, power shovels and clamshells can be used

to excavate soil and can be decontaminated afterward. The excavated material can be

containerized and loaded directly into trucks for off-site treatment or disposal.

SVE will reduce the level of contaminants in soil or bedrock at the specified properties,
thus reducing the potential for leaching of contaminants to ground water and subse-
quent off-Site migration. The SVE systems described would be operational until no
VOCs are present in the extraction well air vapor stream. Air emission controls on the
SVE systems will be protective of human health and the environment by meeting
emission permit standards under the Clean Air Act.
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SRA 4: Institutional Controls/Capping/Ex-situ SVE/Excavation and On-site Disposal

Capital Cost: $ 1,502,000

O & M Present Worth: $ 2,038,000

Total Present Worth, 30-Yr. Cost: $ 3,540,000
Construction Time: 12 to 18 months

SRA 4 is the same as SRA 3 except that at O’Henry Dry Cleaners, there would be some
excavation and ex-situ SVE of impacted soils instead of in-situ SVE, and at the Curricu-
lum Center, the soils to be excavated would be treated via ex-situ SVE and re-deposited
on Site rather than being sent off-Site for disposal.

Ex-situ SVE is the application of vapor phase extraction technologies to remove contami-
nants from soils that have been excavated from their original place of contamination and
placed above ground. The impacted soil can be removed from properties by mechanical
excavation. Standard excavating equipment, including backhoes, power shovels and
clamshells can be used to excavate soil and decontaminated afterward. The excavated
material can be staged for subsequent treatment, or, in the case of Four Winds Pla-
za/Western Auto, containerized and loaded directly into trucks for off-Site treatment or
disposal.

In particular, SRA 4 consists of the followingactions:
° Institutional controls as described in SRA 1.

Texaco Tutu Service Station:

® in-situ SVE treatment of impacted soil;
° ~ Catalytic oxidation for off-gas treatment.
Esso Tutu Service Station:
® In-situ SVE treatment and bioventing of impacted soil;
° Thermal oxidation for off-gas treatment.

Four Winds Plaza/Western Auto:

° Excavation and off-Site disposal of additional soils, if needed (to be deter-
mined after confirmatory sampling during RD).

O’Henry Dry Cleaners:
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. Excavation, ex-situ SVE of impacted soils and redepositing of the treated
soil on-Site;

® In-situ SVE treatment in the unsaturated bedrock and soil areas not
suitable for excavation, to remediate contaminated soils and rocks present
above the water table;

° Thermal oxidation for off-gas treatment.

Curriculum Center:

° Excavation, ex-situ SVE of impacted soils and redeposntmg of the treated
soil on-Site; .
™ In-situ SVE treatment in unsaturated bedrock areas and in soil areas not

suitable for excavation to remediate contammated soils and rocks present
in the unsaturated zone;

® Thermal oxidation for off-gas treatment.

Ex-situ SVE will reduce the level of contaminants in soil at the specified properties, thus
reducing the potential for leaching of contaminants to ground water and subsequent off-
Site migration. Air emission controls on the SVE system and covering of the soil piles
during treatment would be protective of human health and the environment by meeting
emission permit standards. The SVE systems described would be operated until no
VOCs are present in the extraction well air vapor stream. The treated soil would be
disposed of on-Site.

SRA 5: Institutional Controls/in-situ SVE/Excavation_and Off-Site Disposal

Capital Cost: $ 2,035,000

O & M Present Worth: $ 1,786,000

Total Present Worth, 30-Yr. Cost: $ 3,821,000
Construction Time: 12 to 18 months

SRA 5 is identical to SRA 3 except that at O’Henry Dry Cleaners, some of the impacted
soils would be excavated and disposed of off-Site.

Specifically, SRA 5 consists of the followingactions:

° Institutional controls as described in SRA 1.
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Texaco Tutu Service Station:

™ In-situ SVE treatment of impacted soil;
® Catalytic oxidation for off-gas treatment.

Esso Tutu Service Station:

° In-situ SVE treatment and bioventing of impacted soil;
° Thermal oxidation for off-gas treatment.

Four Winds Plaza/Western Auto:

° Excavation and off-Site disposal of additional soils, if needed (to be deter-
mined after confirmatory sampling during RD).

O’Henry Dry Cleaners:

° Excavation and off-Site disposal of impacted soils;

° In-situ SVE treatment in the unsaturated bedrock and soil areas not
suitable for excavation, to remediate contaminated soils and rocks present
above the water table;

° Thermal oxidation for off-gas treatment.

Curriculum Center:

) " Excavation and off-Site disposal of impacted soils;

® In-situ SVE treatment in unsaturated bedrock areas and in soil areas not
suitable for excavation, to remediate contaminated soils and rocks present
in the unsaturated zone;

° Thermal oxidation for off-gas treatment.

Soil at individual properties where contamination is above the SSLs identified for the
Tutu Wellfield Site would be excavated and containerized except at the Texaco and Esso
Service Stations. The excavated contaminated soil would be sampled to determine if it
is hazardous waste. If the soils are deemed non-hazardous, they would disposed of
locally. If they are deemed hazardous, they would be transported off-Island to a permit-
ted hazardous waste treatment or disposal facility. Clean fill material would be brought
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in to restore each of the areas to grade. Topsoil and seed or paving would be installed
to finish the restoration.

The impacted soil can be removed from properties by mechanical excavation. Standard
excavating equipment, including backhoes, power shovels and clamshells can be used
to excavate soil and decontaminated afterward. The excavated material can be contain-
erized and loaded directly into trucks for off-site treatment or disposal.

Groundwater Remedial Alternatives (GRA) for Impacted Groundwater:

Source Controls Programs (SCPs) for Texaco and Esso Service Stations will be imple-
mented as an early remedial action for GRA 2, GRA 3 and GRA 4. The early remedial
action will consist of installation of extraction wells and air strippers to contain and treat
the plumes of impacted groundwater at these facilities. The capital cost, operation &
maintenance (O & M) and total present worth costs of GRA 2, GRA 3 and GRA 4
include the implementation of the SCPs. The anticipated duration of each SCP is 5
years, though the actual duration may prove to be shorter or longer than that estimate.

GRA 1: No Action/Institutional Controls/Monitoring

Capital Cost: $ 15,000

O & M Present Worth: $ 1,377,000

Total Present Worth, 30-Yr. Cost: '$ 1,392,000
Construction Time: 12 months

Under this alternative, institutional controls in the form of governmental and/or propriet-
ary controls would be sought to prevent the installation of new supply wells in the
affected area. Water would continue to be supplied to affected residents as it is
currently being supplied (i.e., through collection of rain water to cisterns and trucking
water by tanker trucks).

More specially, GRA 1 consists of the foHowingactions:

® Institutional controls to prohibit unauthorized use of groundwater or installation of
new wells. Authorization must be obtained from DPNR and EPA before use of
existing wells or installation of any new wells within the confines of the plume
area.

° Conduct semi-annual groundwater sampling to monitor its quality and contami-
nant migration. The monitoring program includes sampling approximately 15
wells at or near the plume boundary for VOCs and BNAs, and would last throug-
hout the remedial action and O&M (estimated, for costing purposes, to be
approximately 30 years).
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GRA 2: Institutional Controls/Source Containment/POET Systems/Treatment/Discharge

Capital Cost: $ 2,366,000

O & M Present Worth: $ 6,223,000

Total Present Worth, 30-Yr. Cost: $ 8,589,000
Construction Time: 12 to 18 months

GRA 2 consists of a methodology for hydraulic containment of the potential groundwater
contamination source areas (O’Henry Dry Cleaners and the Curriculum Center) that
exhibit the highest groundwater VOC concentrations, and incorporates treatment of
pumped groundwater and either discharge of treated water to surface water or dis-
charge for distribution for potable purposes. In other areas of the aquifer, natural
attenuation would be relied upon.

The total flow capacity of the treatment facility would be 55 gpm. Property acquisition
might be required for such treatment facility.

GRA 2 consists of the following elements:

° Efforts would be made to have existing domestic and commercial wells within
the confines of the groundwater plume decommissioned if these wells are deter-
mined to interfere with the operation of the groundwater pump and treat system
that will be installed as part of this remedial action. During the remedial design it
will be determined which wells would interfere with this remedial action and
which wells would continue to operate as they may enhance aquifer restoration,
which is a goal of this remedial action. For those wells that are decommissioned,
EPA would analyze alternative sources of water for the users of those wells and
determine appropriate alternate sources of water for the affected users. These
wells could be reestablished at some point in the future, when and if groundwa-
ter quality improves to allow extraction and use of untreated groundwater.

° Institutional controls to prohibit unauthorized use of groundwater or installation of
new wells. Authorization must be obtained from DPNR and EPA before use of
existing wells (i.e., wells that are not decommissioned) or installation of any new
wells within the confines of the plume area.

‘e Implement SCPs at the Texaco and Esso Service Stations to address impacted
groundwater in the immediate vicinity of these facilities.

° Install two groundwater recovery wells (RW-4 and RW-5) for hydraulic control of
chlorinated VOC contaminant sources. The source containment would provide
hydraulic barriers around source areas, allowingthe reduction of contaminants in
other parts of the aquifer and potentially reducing the time needed to reach
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MCLs through treatment in large portions of the Tutu Wellfield Site. (See Figure
5)

° Install point of entry treatment systems (POETS) at the Four Winds Plaza, and the
Steele, Smith, Laplace and Matthias residences.

° Construct a central groundwater treatment facility with total flow capacity of 55
gallons per minute (gpm). Water would be treated to surface water criteria for
discharge via the storm sewer near the O’Henry Dry Cleaners to Turpentine Run
or would be treated to MCLs for distribution for potable purposes.

° Natural attenuation of low concentration contaminants at the plume edges.

° Conduct semi-annual groundwater sampling to monitor its quality and contami-
nant migration. The monitoring program includes sampling approximately 15
wells at or near the plume boundary for VOCs and BNAs, and would last throug-
hout the remedial action and O&M (estimated, for costing purposes, to be
approximately 30 years).

GRA 3: Institutional Controls/Plume Containment/Treatment/Discharge

Capital Cost: $ 2,537,000

O & M Present Worth: $ 4,929,000

Total Present Worth, 30-Yr. Cost: $ 7,466,000
Construction Time: 12 to 18 months

GRA 3 consists of a methodology for hydraulic containment of the delineated plumes
and incorporates treatment of pumped groundwater and either discharge of treated
pumped groundwater to surface water or discharge for potable purposes.

This proposed containment program would include the installation of at least three
recovery wells (RW-1, RW-2 and RW-3). These wells would be strategically placed to
hydraulically contain plume migration. Selected residential and commercial groundwater
use in some areas would counteract the hydraulic containment program and reduce the
program’s effectiveness in containing the impacted groundwater. Thus, this alternative
would include the same institutional controls (including some well decommissioning) as
described in GRA 2.

The total flow capacity of the treatment facility would be 55 gpm. Property acquisition
might be required for such treatment facility; the facility would be located in the vicinity
of the southern plume containment wells. This location would be at a lower elevation
when compared to the rest of the Tutu Wellfield Site, thus reducing pumping require-
ments. ‘
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GRA 3 consists of the following elements:

Efforts would be made to have existing domestic and commercial wells within
the confines of the groundwater plume decommissioned if these wells are deter-
mined to interfere with the operation of the groundwater pump and treat system
that will be installed as part of this remedial action. During the remedial design it
will be determined which wells would interfere with this remedial action and
which wells would continue to operate as they may enhance aquifer restoration,
which is a goal of this remedial action. For those wells that are decommissioned,
EPA would analyze alternative sources of water for the users of those wells and
determine appropriate alternate sources of water for the affected users. These
wells could be reestablished at some point in the future, when and if groundwa-
ter quality improves to allow extraction and use of untreated groundwater.

Institutional controls to prohibit unauthorized use of groundwater or installation of
new wells. Authorization must be obtained from DPNR and EPA before use of
existing wells (i.e., wells that are not decommissioned) or installation of any new
wells within the confines of the plume area.

Implement SCPs at the Texaco and Esso Service Stations to address impacted
groundwater in the immediate vicinity of these facilities.

Install groundwater recovery wells for hydraulic control of plume migration. The
proposed containment program would include the installation of three recovery
wells (RW-1, RW-2, and RW-3) strategically placed in an effort to hydraulically
contain plume migration. (See Figure 5)

Construct a central groundwater treatment facility with total flow capacity of 55
gallons per minute (gpm). Water would be treated to surface water criteria for
discharge via the storm sewer near the O’Henry Dry Cleaners to Turpentine Run
or would be treated to MCLs for distribution for potable purposes. [f a decision is
made to treat the water to surface water criteria (not to MCLs), then water would
continue to be supplied to affected residents as it is currently being supplied (i.e.,
through collection of rain water to cisterns and trucking water by tanker truck).

Natural attenuation of low concentration contaminants at the piume edges.

Conduct semi-annual groundwater sampling to monitor its quality and contami-
nant migration. The monitoring program includes the sampling approximately 15
wells at or near the plume boundary for VOCs and BNAs, and would last for the
duration of the remedial action and O&M (estimated, for costing purposes, to be
approximately 30 years).
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GRA 4: Institutional Controls/Source _and Plume Containment/Treatment/Discharge

Capital Cost: $ 3,175,000

O & M Present Worth: $ 5,856,000

Total Present Worth, 30-Yr. Cost: $ 9,031,000
Construction Time: 12 to 18 months

GRA 4 is identical to GRA 3, with the addition of the installation of two groundwater
recovery wells for hydraulic control of two of the areas identified as potential source
areas (O’Henry Cleaner and Curriculum Center). GRA 4 proposes the containment of
plume migration as well as hydraulic source containment in areas that are suspected of
being sources of impacts to ground water. (See Figure 5)

The source containment would provide hydraulic barriers around source areas, thus
reducing COCs in other parts of the aquifer, and would likely reduce the time needed to
reach MCLs in large portions of the Tutu Wellfield Site. The plume containment wells
would prevent the continued migration of Site contaminants.

The total flow capacity of the treatment facility would be 100 gpm. Property acquisition
might be required for such treatment facility; the facility would be located in the vicinity
of the southern plume containment wells. This location would be at a lower elevation
when compared to the rest of the Tutu Wellfield Site, thus reducing pumping require-
ments.

GRA 4 involves the followingactions:

° Efforts would be made to have existing domestic and commercial wells within
the confines of the groundwater plume decommissioned if these wells are deter-
mined to interfere with the operation of the groundwater pump and treat system
that will be installed as part of this remedial action. During the remedial design it
will be determined which wells would interfere with this remedial action and
which wells would continue to operate as they may enhance aquifer restoration,
which is a goal of this remedial action. For those wells that are decommissioned,
EPA would analyze alternative sources of water for the users of those wells and
determine appropriate alternate sources of water for the affected users. These
wells could be reestablished at some point in the future, when and if groundwa-
ter quality improves to allow extraction and use of untreated groundwater.

° Institutional controls to prohibit unauthorized use of groundwater or installation of
new wells. Authorization must be obtained from DPNR and EPA before use of
existing wells (i.e., wells that are not decommissioned) or installation of any new
wells within the confines of the plume area.
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Implement SCPs at the Texaco and Esso Service Stations to address impacted
groundwater in the immediate vicinity of these facility.

Install groundwater recovery wells for hydraulic control of plume migration. The
proposed containment program would include the installation of three recovery
wells (RW-1, RW-2, and RW-3) strategically placed in an effort to hydraulically
contain plume migration. (See Figure 5)

Install two groundwater recovery wells (RW-4 and RW-5) for hydraulic control of
chlorinated VOC contaminant sources. The source containment would provide
hydraulic barriers around source areas, allowingthe reduction of contaminants in
other parts of the aquifer and potentially reducing the time needed to reach
MClLs in large portions of the Tutu Wellfield Site. (See Figure 5)

Construct a central groundwater treatment facility with total flow capacity of 100
gallons per minute (gpm). Water would be treated to surface water criteria for
discharge via the storm sewer near the O’Henry Dry Cleaners to Turpentine Run
or would be treated to MCLs for distribution for potable purposes. K a decision is
made to treat the water to surface water criteria (not to MCLs), then water would
continue to be supplied to affected residents as it is currently being suppli=d (i.e.,
through collection of rain water to cisterns and trucking water by tanker truck).

Conduct semi-annual groundwater sampling to monitor its quality and contami-
nant migration. The monitoring program includes the sampling approximately 15
wells at or near the plume boundary for VOCs and BNAs, and would last for the
duration of the remedial action and O&M (estimated, for costing purposes, to be
approximately 30 years).

Natural attenuation of low concentration contaminants at the plume edges.

Various potable use options for treated water are as follow:

- connect to the existing Water and Power Authority water main;
- truck the treated water to the impacted residences within the plume area;

- install a water distribution system from the central treatment facility to the
impacted residences within the plume area.

SUMMARY OF COMPARATIVEANALYSIS OF ALTERNATIVES

in selecting a remedy, EPA considered the factors set out in CERCLA§121, 42 U.S.C.
§9621, by conducting a detailed analysis of the viable remedial alternatives pursuant to
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the NCP, 40 CFR §300.430(e)(9) and OSWER Directive 9355.3-01. The detailed analysis
consisted of an assessment of the individual alternatives against each of nine evaluation
criteria and a comparative analysis focusing upon the relative performance of each
alternative against those criteria.

The following "threshold" criteria must be satisfied by any alternative in order to be
eligible for selection:

1.

Overall protection of human health and the environment addresses whether or
not a remedy provides adequate protection and describes how risks posed
through each exposure pathway (based on a reasonable maximum exposure
scenario) are eliminated, reduced, or controlled through treatment, engineering
controls, or institutional controls. '

Compliance with ARARsaddresses whether or not a remedy would meet all of
the applicable (legally enforceable), or relevant and appropriate (requirements
that pertain to situations sufficiently similar to those encountered at .a Superfund
site such that their use is well suited to the site) requirements of federal and
state environmental statutes and requirements or provide grounds for invokinga
waiver.

The following "primary balancing" criteria are used to make comparisons and to identify
the major trade-offs between alternatives:

3.

Long-term effectiveness and permanence refers to the ability of a remedy to
maintain reliable protection of human health and the environment over time,
once cleanup goals have been met. It also addresses the magnitude and
effectiveness of the measures that may be required to manage the risk posed by
treatment residuals and/or untreated wastes.

Reduction of toxicity, mobility, or volume via treatment refers to a remedial
technology’s expected ability to reduce the toxicity, mobility, or volume of
hazardous substances, pollutants or contaminants at the site.

Short-term effectiveness addresses the period of time needed to achieve protec-
tion and any adverse impacts on human health and the environment that may be
posed during the construction and implementation periods until cleanup goals
are achieved.

Implementability refers to the technical and administrative feasibility of a remedy,
including the availability of materials and services needed.

Cost includes estimated capital and operation and maintenance costs, and the
present-worth costs.
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The following "modifying"criteria are considered fully after the formal public comment
period on the Proposed Plan is complete:

8. Territorial acceptance indicates whether, based on its review of the RI/FS and the
Proposed Plan, the Territory supports, opposes, and/or has identified any reserva-
tions with the preferred alternative.

9. Community acceptance refers to the public’s general response to the alternatives
described in the Proposed Plan and the RI/FS reports. Factors of community
acceptance to be discussed include support, reservation, and opposition by the
community.

A comparative analysis of the remedial alternatives based upon the evaluation criteria
noted above follows:

° Overall Protection of Human Health and the
Environment '

SRA 1 (No Action/Institutional Controls) does not meet the requirements of this criterion
due to the current and potential future exposures to unacceptable levels of contamina-
tion. In addition, it is unclear whether adequate institutional controls could be obtained
and would remain in place over time. SRA 3, SRA 4 and SRA 5 provide equal protection
of human health and the environment because they mitigate exposure to contaminants
and reduce their migration to the environment through capping, excavation or soil
treatment by vapor extraction.

GRA 1 does not meet this criterion. GRA 2 does not meet this criterion in part because
POET systems are not considered an adequate long-term solution for potential impact
on human health. GRA 3 and GRA 4 will meet this criterion as long as recovery well
capture zones are effective and institutional controls are effectively enforced. GRA 4 will
provide the maximum protection of human health and the environment because it
provides the maximum capture of impacted groundwater by implementing both plume
and source containment.

° Compliance with ARARs

The major ARARs for soil remediation are the RCRA Land Disposal Restrictions (LDRs).
The major "To-be-Considered" (TBCs) criteria are the SSLs which are the preliminary
cleanup goals. The SSLs are guidance values to identify soil areas that may require
remediation based on the potential for leaching of contaminants into groundwater. The
EPA’s SSLs may be revised after additional soil organic carbon, soil and groundwater
contaminant concentration data and other pertinent hydrogeologic data are collected
during the pre-design phase. SRA 1 and SRA 2 will not comply with TBCs because no
soil would be removed and soil contaminant levels would not be reduced below SSLs
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and thus could continue to act as a source of contamination to the groundwater. SRA 3,
SRA 4 and SRA 5 can comply with the SSLs for all properties that undergo excavation or
treatment. Excavation and disposal proposed in SRA 3, SRA 4 and SRA 5 can comply
with LDRs for off-Site disposal.

Major ARARs for groundwater remediation include the Federal Safe Drinking Water Act
and its implementing regulations, and the Virgin Islands Drinking Water Standards (Title
19, Chapter 51 of the Virgin Islands Code), which establish Maximum Contaminant
Levels (MCLs) for drinking water. In addition, the Virginislands Water Pollution Control
Act requires Territorial Pollution Discharge Elimination System (TPDES) permits which
establish discharge limits to surface water. The Federal Executive Order 11990 for the
Protection of Wetlands also requires any remedial action to minimize harm to or within
wetlands.

GRA 1 (No Action/Institutional Controls) does not comply with ARARs because without
active remediation, it is uncertain whether the aquifer will ever attain MCLs. All other
treatment schemes (GRA 2, GRA 3, and GRA 4) have the ability to meet ARARs over
time. However, GRA 4 would best meet this criterion because ‘it has the ability to
restore the aquifer the quickest.

Full groundwater restoration at the Curriculum Center and O’Henry Dry Cleaners
properties might prove to be technically impracticable due to the suspected presence of
DNAPLs. Therefore, a waiver of MCLs ultimately may be required for the Curriculum
Center and O’Henry Dry Cleaners properties groundwater. EPA’s memorandum
Guidance for Evaluating the Technical impracticability of Groundwater Remediation

(OSWER Directive 9233334.2-25, October 1993) recognizes that the presence of

DNAPLs may make groundwater restoration technically impracticable.

° Long-Term Effectiveness and Permanence

SRA 1 does not meet this criterion. SRA 2 is effective at minimizing the transport of
impacted soil or leaching of contaminants, but does not totally eliminate potential future
exposure. SRA 3/SRA 4 and SRA 5 address this criterion by either removing contaminat-
ed soils from the Site or reducing the levels of contamination in soils. A combination of
SRA 3/SRA 4 would be the most favorable remedy in complying with this criterion. The
long-term effectiveness and permanence of SRA 3/SRA 4 is very high in that the
contaminated soils would be treated and the contaminated areas restored.

GRA 2 is not effective as a long-term or permanent remedy. The potential for off-Site
groundwater transport of contaminants may still exist, depending on the ability to utilize
private wells and to coordinate their pumpage to hydraulically contain impacted
groundwater. GRA 3 is not considered favorable for this criterion because effectiveness
of the plume capture would be contingent upon RW-1, RW-2 and RW-3. Since there
are no source containment wells in GRA 3, other than the SCPs, sources may continue
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to be active. GRA 4 would be the most effective GRA for this criterion because it
provides both plume and source containment, and the greatest potential for remediation
of the aquifer.

° Reduction in Toxicity, Mobility, or Volume Through Treatment

SRA 1 and SRA 2 do not provide treatment or reduction in contaminant volume and
therefore do not comply with this criterion, although capping or impermeable cover (for
all alternatives) does reduce contaminant transport to the groundwater. SRA 3/SRA 4
reduce toxicity, mobility and volume of impacted soil by treatment. SRA 5 would also

.reduce the toxicity; mobility and volume of impacted soils by treatment, though some of

the impacted soils at the O’Henry Dry Cleaners facility would be excavated and shipped
off-Site for disposal, rather than being treated through in-situ or ex-situ SVE. SRA 4 has
the most potential for reducing soil contaminants because some of the impacted soil
would be treated in an engineered environment rather than in-situ.

GRA 2 would be moderately effective in the reduction of toxicity, mobility and volume
because source control would result in contaminant removal from groundwater, and
intermittent pumping of residential wells equipped with POETs would also result in
some reduction in the volume of COCs in groundwater. The toxicity, mobi'ity and
volume of impacted groundwater in GRA 3 would be reduced through cor...nment and
pumping; however, the potential presence of DNAPLs in the bedrock aquifer at the Site
could act as a continual source of groundwater contamination throughout the life of the
remedial action. GRA 4 would extract and treat the most impacted ground water, thus
maximizing the reduction in toxicity, mobility, aind volume. The effects of DNAPLs that
may be present in the bedrock aquifer would be reduced with source control, decreas-
ing the time needed to reduce contaminant concentrations within most of the aquifer.

° Short-Term_Effectiveness

SRA 2 (Institutional Controls/Capping) would be most effective in the short-term
because it would minimize the fugitive emissions caused by installation of a remedy and
reduce the off-Site impacts. Moderate short-term impacts would occurred during the
implementation of SRA 3/SRA 4. The impacts would be caused by fugitive emissions
and the potential erosion associated with installing caps, SVE wells, and/or excavation.
However, dust control and emission monitoring and control measures would be
implemented during construction to minimize short-term impacts.

GRA 2 would minimize the amount of construction or disturbance that is required for
installation, and therefore, it would be the most effective GRA at addressing this
criterion. The construction related to GRA 3 and GRA 4 is greater than that of GRA 2,
thus creating more potential for impacts to workers and area residents. However, any
impacts could be easily controlled.
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° Implementability

All of the SRAs evaluated are implementable.

Difficulties might be encountered in seeking to implement some or all of the institutional
controls under the various soil and groundwater remedial alternatives. For example, the
existing wells are owned by individual property owners, which may create a need for a
significant amount of coordination. It may be difficultto ensure that the wells on Site
will not be pumped and that the safe yield for the aquifer will not be exceeded. GRA 2
is the least implementable of all the GRAs because operation issues could be significant
due to maintenance related to the treatment facility and the operation of individual
property owner POET systems. GRA 4 would not be favorable under this criterion
because it has the most significant administrative requirements. GRA 4 places the
greatest withdrawal demand on the Tutu aquifer and may create upconing of mineral-
ized water in some areas of the aquifer. Therefore, pre-design studies must carefully
optimize required pumping rates. GRA 3 would be the most implementable because
this GRA is the least obtrusive, minimizing the amount of impact to the area. The
treatment system design for GRA 3 would be simple to operate, as it would be at a
minimum flow rate and would require the least amount of equipment and materials to
construct.

) Cost

The cost estimates associated with the alternatives are presented above. SRA 3 and SRA
4, respectively, are the lowest cost soil alternatives that include some sort of treatment
of impacted soils (total present worth of approximately $ 3.6 million). SRA 5 has a
slightly higher total present worth of $ 3.8 million and SRA 2 has the lowest total

present worth of $ 707,000.

GRA 3 has the lowest cost with a total present worth of $ 7.5 million, followed by GRA

2 with a total present worth of $ 8.6 million. GRA 4 has the highest cost with a total
present worth of $ 9.0 million.

° Territorial Acceptance

The Virgin Islands Department of Planning and Natural Resources concurs with the
selected remedy. :

° Community Acceptance

Community acceptance of the preferred remedy has been assessed in the Responsive-
ness Summary portion of this ROD followingthe review of all public comments received
on the RIFS report and the Proposed Plan. All comments submitted during the public
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comment period were evaluated and are addressed in the attached Responsiveness
Summary (Appendix V).

SELECTED REMEDY

EPA and DPNR have determined after reviewing the alternatives and public comments,
that Alternatives SRA 3/SRA 4 and GRA 4 are the appropriate remedies for the Site,
because they best satisfy the requirements of CERCLA§121,42 U.S.C. §9621, and the
NCP’s nine evaluation criteria for remedial alternatives, 40 CFR §300.430(e)(9).

The major components of the selected remedy are as follows:

SOIL REMEDIATION ALTERNATIVE(SRA 3/4)

Institutional controls in the form of Governmental controls and/or proprietary
controls will be sought which place limitations on property usage (e.g., for
commercial or industrial use only);

Institutional controls in the form of Governmental controls and/or proprietary
controls will be sought which ensure that excavation or soil disturbance at any of
the impacted areas will not occur in the future without full permit approval,
proper worker-protection precautions, and air monitoring for potential fugitive
emissions;

Institutional controls in the form of Governmental controls and/or proprietary
controls will be sought which prohibit the excavation, transportation and usage of
soil or rock from impacted areas without EPA and DPNR approval;

Institutional controls in the form of Governmental controls and/or proprietary
controls will be sought which prevent permanently the removal or disturbance of
bedrock at O’Henry Dry Cleaners and the Curriculum Center where DNAPLs may
be present in the subsurface.

The followingremedial activities will take place at the affected properties:

Texaco Tutu Service Station:

° In-situ Soil Vapor Extraction (SVE) treatment of 1pacted soil;

° Catalytic oxidation for off-gas treatment.

Esso Tutu Service Station:

° In-situ SVE treatment and bioventing of impacted soil;
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° Thermal oxidation for off-gas treatment.

Four Winds Plaza/Western Auto:

'Y Excavation and off-Site disposal of additional soils, if needed (to be deter-
mined after confirmatory sampling during remedial design).

O’Henry Dry Cleaners:

° In-situ SVE treatment of impacted soils or, if such in-situ SVE proves to be
ineffective, excavation and ex-situ SVE treatment of impacted soils followed
by the redepositing of the treated soil on-Site;

° In-situ SVE treatment in the unsaturated bedrock;

° Thermal oxidation for off-gas treatment.

Curriculum Center:

° Excavation of impacted soils, followed by either off-Site disposal, or ex-situ
SVE and redepositing of the treated soil on-Site;

® In-situ SVE treatment in unsaturated bedrock areas and in soil areas not
suitable for excavation, to remediate contaminated soils and rocks present
in the unsaturated zone;

®  Thermal oxidation for off-gas treatment.

The potential effectiveness of in-situ SVE will be determined during the pre-design
phase. Additional source delineation is required prior to installation of the in-situ SVE
treatment systems to insure the effectiveness of the remediation.

Buried 4-inch diameter PVC piping may be a potential source of contamination at the
Four Winds Plaza, near the former Western Auto underground storage tank area.
Additional investigation during the pre-design phase will be conducted to determine the
need for remedial work in the areas of the Four Winds Plaza. Western Auto removed its
underground storage tank and paved the area with a concrete cap. Confirmatory
sampling of the tank grave area will be completed to confirm that no residual contami-
nated soil above the SSLs is left in-place. If such soil is present, it will be excavated and
disposed of off-Site.

GROUNDWATER REMEDIATION ALTERNATIVE(GRA 4)
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Efforts will be made to have existing domestic and commercial wells
within the confines of the groundwater plume decommissioned if these
wells are determined to interfere with the operation of the groundwater
pump and treat system that will be installed as part of this remedial
action. During the remedial design it will be determined which wells
would interfere with this remedial action and which wells would continue
to operate as they may enhance aquifer restoration, which is a goal of this
remedial action. For those wells that are decommissioned, EPA would
analyze alternative sources of water for the users of those wells and
determine appropriate alternate sources of water for the affected users.
These wells could be reestablished at some point in the future, when and
if groundwater quality improves to allow extraction and use of untreated
groundwater. ’

Institutional controls (in the form of Governmental control and/or propriet-
ary controls) will be sought to prohibit unauthorized use of groundwater or
the installation of new wells. Authorization must be obtained. from DPNR
and EPA before use of existing wells (i.e., wells that are not decommis-
sioned) or installation of any new wells within the confines of the plume
area.

Implement Source Control Programs (consisting of installation and opera-
tion of extraction wells and air strippers) at the Texaco and Esso Service
Stations to address impacted groundwater in the immediate vicinity of
these facilities.

Install groundwater recovery wells for hydraulic control of plume migra-
tion. The proposed containment program will include the installation of
three recovery wells (RW-1, RW-2, and RW-3) strategically placed in an

- effort to hydraulically contain plume migration. (See Figure 5)

install two groundwater recovery wells (RW-4 and RW-5) for hydraulic
control of chlorinated VOC contaminant sources. The source containment
will provide hydraulic barriers around source areas, allowingthe reduction
of contaminants in other parts of the aquifer and potentially reducing the
time needed to reach Maximum Contaminant Levels (MCLs). (See Figure
5)

Construct a central groundwater treatment facility with a total flow capaci-
ty of 100 gpm. Water will be treated to surface water criteria for discharge
to the storm sewer near the O’Henry Dry Cleaners facility leading to
Turpentine Run or treated to MCLs for distribution for potable purposes.
EPA, in consultation with the Virgin Islands Government, will choose one
of these two options during the remedial design phase. If a decision is
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made to treat the water to surface water criteria (not to MCLs), then water
will continue to be supplied to affected residents as it is currently being
supplied (i.e., through collection of rain water to cisterns and trucking
water by tanker truck).

] Conduct semi-annual groundwater sampling to monitor its quality and
contaminant migration. The monitoring program will include the sampling
of approximately 15 wells at or near the plume boundary for VOCs and
base, neutral and acids, and would last for the duration of the remedial
action and O&M (estimated, for costing purposes, to be about 30 years).

® Natural attenuation of low concentration contaminants at the plume edges
and downgradient of RW-2 and RW-3,

Various potable use options with respect to the treated groundwater are as follows:
- connect to the existing Water and Power Authority water main;
- truck the treated water to the impacted residents within the plume area;

- install a water distribution system from the central treatment facility to the
impacted residents within the plume area.

EPA, in consultation with the Virgin Islands Government, will choose one of these
options during the remedial design phase. Additionalfield work will be required during
the pre-design stage prior to implementation of this remedy. Groundwater extraction
system design will be based on field and aquifer testing and groundwater modelling. A
wetlands assessment may be required if the groundwater modelling shows an adverse
effect from discharges of treated water to the wetlands.

STATUTORY DETERMINATIONS

As previously noted, CERCLA §121(b)(1), 42 U.S.C. §9621(b)(1), mandates that a
remedial action must be protective of human health and the environment, cost effective,
and utilize permanent solutions and alternative treatment technologies or resource
recovery technologies to the maximum extent practicable. Section 121(b)(1) and the
NCP (40 CFR Section 300.430(a)(1)(iii)), also establish a preference for remedial actions
which employ treatment to permanently and significantly reduce the volume, toxicity, or
mobility of the hazardous substances, pollutants, or contaminants at a site. CERCLA
§121(d), 42 U.S.C. §9621(d), further specifies that a remedial action must attain a
degree of cleanup that satisfies ARARs under federal and state laws, unless a waiver can
be justified pursuant to CERCLA §121(d)(4), 42 U.S.C. §9621(d)(4).
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For the reasons discussed below, EPA has determined that the selected remedy meets
the requirements of CERCLA §121, 42 U.S.C. §9621: :

Protection of Human Health and the Environment

SRA 3/SRA 4 afford the protection of human health and the environment by treatment
of impacted soils to reduce their volumes, mobilities and toxicities. SVE is a presump-
tive remedy technology that has proven effective in treating VOCs in soils. SVE will
provide long-term effectiveness and permanence and will maintain reliable protection of
human health and the environment over time.

GRA 4 provides the maximum protection of human health and the environment
because it provides the maximum capture of impacted groundwater by implementing
both plume and source containment. This alternative extracts and treats the most
impacted groundwater, thus maximizing the reduction of the toxicity, mobility and
volume of hazardous substances in the groundwater. Implementing plume and source
containment would provide the greatest potential for remediation of the aquifer.
Implementing source containment should expedite the remediation of other portions of
the aquifer and make these portions of the aquifer useable sometime in the future. It is
possible that MCLs may not be achieved at locations where DNAPLs are present.

Compliance with ARARs

The selected soil and groundwater remedy will be in compliance with all ARARs, subject
to the discussion of DNAPLs, below.

The major ARAR:s for soil remediation are the RCRA Land Disposal Restrictions (LDRs).
The major "To-be-Considered” (TBCs) criteria are the SSLs which are the preliminary
cleanup goals. SRA 3 and SRA 4 will comply with the SSLs for all properties that
undergo excavation or treatment. Excavation and disposal proposed in SRA 3 and SRA 4
will comply with LDRs for off-Site disposal. Appropriate air pollution control equipment
will be selected during the remedial design, subject to Federal and Territorial approval.
Emissions controls would be installed as required to comply with Federal and Territorial
air regulations. ’

ARAR:s for groundwater remediation include the Federal Safe Drinking Water Act and its
implementing regulations and the Virgin Islands Drinking Water Standards (Title 19,
Chapter 51 of the Virgin islands Code), which establish Maximum Contaminant Levels
(MCLs) for drinking water. In addition, the Virgin Islands Water Pollution Control Act
requires Territorial Pollutant Discharge Elimination System (TPDES) permits which
establish discharge limits to surface water. The Federal Executive Order 11990 for the
Protection of Wetlands also requires any remedial action to minimize harm to or within
wetlands.
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EPA recognizes that the restoration of certain portions of the Tutu aquifer to MCLs may
be technically impracticable, due to the high probability that DNAPLs are present in the
unsaturated and/or saturated soils and fractured bedrock at the Curriculum Center and
O’'Henry Dry Cleaners properties. If DNAPLs are present in either of these areas, there
are technical limitations, from an engineering perspective, which may make it impracti-
cable to find and remove all the DNAPLs from these properties. This will be especially
true if DNAPLs are present in the complex fractured bedrock, either above or below the
water table. Because DNAPL contributes to dissolved phase groundwater contamina-
tion, restoration of groundwater in the vicinity of the Curriculum Center and O’Henry
Dry Cleaners may be technically impracticable.

However, insufficient Site characterization data are available at this time to support a
Technical Impracticability (Tl) evaluation. The future determination of technical impracti-
cability will be made by EPA based on site-specific characterization data obtained during
remedial design and by remedy performance data collected from soil vapor extraction
wells and groundwater extraction wells. If further supporting evidence for the existence
of a DNAPL constraint is found, it should still be feasible and practicable to at least: 1)
limit further migration of contaminated groundwater using a containment system; and 2)
restore that portion of the aqueous plume outside of the containment area. In such a
case, the Tl waiver will be spacially restricted to a limited Tl zone, which lies within a
groundwater containment area. Outside of the Tl zone, ARARs would still apply.

All reasonable efforts will be made to identify the location of DNAPLs source areas
through historical information searches and site characterization efforts. Even if a Tl
waiver is ultimately invoked, contamination sources must be identified and removed or
treated to the extent practicable.

Cost-Effectiveness

The selected soil remedy is cost-effective. It has been demonstrated to provide overall
effectiveness proportional to its cost. This technology has proven effective in reducing
VOC contaminant concentrations at their source, thereby reducing the time needed for
the pump and treat groundwater remedy. Thus, the selected groundwater alternative is
cost-effective. The present worth of the selected soil remedy is $3,595,000.

Although the selected groundwater remedy is more expensive than most of the
alternatives analyzed, these alternatives did not include plume and source containment
and treatment, which are critical components in meeting the remedial action objectives
and satisfying the statutory criteria. Thus, the selected groundwater alternative is cost-
effective. The present worth of the selected groundwater remedy is $ 9,031,000.

The Utilization of Permanent Solutions and Alternative Treatment Technologies to the
Maximum Extent Practicable
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The selected remedy utilizes permanent solutions and treatment technologies to the
maximum extent practicable. The selected remedy provides the best balance of trade-
offs among the alternatives with respect to the evaluation criteria

The selected soil remedy will reduce the toxicity, volume and mobility of the impacted
soil from source areas by providingtreatment. In addition, the selected groundwater
remedy will control the migration of contaminated groundwater and provides treatment
of this groundwater.

Preference for Treatment as a Principal Element

in keeping with the statutory preference for treatment as a principal element of the
remedy, the remedy provides for the treatment of impacted soil, and contaminated
groundwater at the Site. By treating the impacted soil and the contaminated groundwa-
ter at and near the source areas, all exposure pathways will be eliminated.

DOCUMENTATION OF SIGNIFICANT CHANGES

The present worth O&M costs were revised using a 5% discount rate versus the 3%
rate which was used in the Proposed Plan. Therefore, the total present worth costs for
all the soil remedial alternatives (except SRA 1- Institutional controls) and groundwater
remedial alternatives are revised.
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Table 1 Summary of Anaiytes Datacted in Soil abova Soil Screening Levels at the Tutu Wails Site, St. Thomas, U.S. Virgin istands.

CIAPRQIECT\TUTUAPARQ 13037\ DATASCAT 2.XLS

GERAGHTY & MILLER.INC.

Property Paramaeter Depth SSLs Sample Sample Intarvsl Concentration
& - {ft bis) (ugikg) Name (ft bis) (ug/xgl
Chiorinatad VOC Conetituents
Curriculum Center 1,1,1-Trchloroethanrae 0.0-2.8 731 TWS-03 0.0-0.3 1,800
Esso Tutu Senvice Station Tatrachloroathene 0.0-4.0 320 8-103 0.0-1.0 334
$S-3 3.0 1,10Q
4.0-15.0 32 $s8-7 5.0 520
$S5-8 7.0 1.500
1,1.1-Trchioroethane 4.0-15.0 32 S$S-7 5.0 44
S$s-8 7.0 58
Trichloroethane 40-185.0 32 SS-8 7.0 45
1,1-Dichloroethane 0.0-4.0 320 S$S8-3 3.0 S80
4.0-15.0 32 s$s-8 7.0 70
1,2-Dichicrosthena(trans)'"’ 0.0- 4.0 320 $s-3 3.0 3,200
4.0-15.0 32 S$S-7 5.0 75
$S-8 7.0 110
e O'Henry Dry Claaners Tetrachlorosthene 0.0-1.8 378 01 (Surfacs Soii) 440,000 *
' 802-02 1.5-25 180,000
OHSS-1 2.0 5,400 D
1.7 - 22.0 31 QHSS-1 5.0 59,000 0
8.0 400 J
OHSS-1FR 5.0 22,000
B-13 4.0- 6.0 2000
Trichloroethene 1.7 - 22.0 3 00202 1.5-2.85 75
BTEX Constitusnts
Curncuium Canter Benzene 0.0-2.8 150 $S-12 0.0-0.5 6,300 J
TWS-03 0.0-0.3 2,700
Toluane 0.0-2.8 180 $S-12 0.0-0.5 270,000
oL TWS-03 00-03 500,000
Ethyibenzene 0.0-2.8 150 $S8-12 0.0 - Q.S 12,000 J
TWS-03 0.0-0.3 47,000
Xylenes 0.0-2.8 150 $S-12 0.0-0.5 77,000
TWS-03 0.0-0.3 420,000
Ramsay Motors Banzene 4.0-15.0 15 HB-2 4.5 17
Ethyibenzane 0.0-4.0 74 HB-5 2.3 180 J
40-15.0 1S HB-2 4.5 290
Ses last page for footnotas.
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Table j_ Summary of Anslytes

Page 1o 3

Detscted in Soil above Soil Scraening Levels at the Tutu Wells Sits, St. Thomas. U.S. Virgin Isiands.

Property Paramaeter Depth SSLs Sample Sample intarval Conceantration
‘ (ft blg) lug/xg) Namae {1 ble) (ug/xg!
Texaco Tutu Service Statian Banzene 0.0-8.7 &7 TT-10 45-5.0 (170)
TT-10 FR 4.5-5.0 89
Ethylbanzene 0.0-8.7 &7 owW/sB-1 6.5 {630Q)
TT-1D 4.5-5.0 110 /(210)
TT-1D FR 45-5.0 140
8.7 - 15.0 13 ow/sB-1 9.5 67 1 (S0)
Esao Tutu Servics Station Benzene 0.0-4.0 74 SS-3 3.0 880
TP-3 {Northeast Floor} 2304
TP-5 (Canter Floor) 1.100
TP-8 {South) 33
4.0-15.0 15 B-102 10.0-12.0 825
S$S-7 5.0 . 180
$S-8 7.0 270
Toluene 0.0-4.0 74 SS-3 3.0 . 53,000
$S-4 3.0 4,800
SS-5 3.0 8,500
SW-3 0.0-2.0 520
TP-3 {Nartheast Floor) 5,200
TP-6 {East Floors) 180,000
4.0-15.0 15 B-101 8.0-10.0 28
10.0-12.0 548
SSs-1 3.0 46,000
SS-7 5.0 33,000
$s-8 7.0 51,000
Ethyibenzene 0.0-4.0 74 Ss-3 3.0 11,000
$S-4 3.0 390
$s-5 3.0 520
SW-3 0.0-20 170
TP-8 {South Wall} 520
TP-5 {Canter Floor) 7,000
TP-86 (East Roor) 55,000
4.0-15.0 18 B-101 10.0-12.0 304
8-102 40-8.0 58
8.0-10.0 1,117
10.0-12.0 1,037
8-103 7.0-7.5 28
$S-1 9.0 12,000
S$S-7 5.0 1,700
S$S-8 7.0 11,000

See last page for footnates.
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Table l Summary of Anaiytes Detectsd in Soil above Sail Screening Leveis at the Tutu Waells Site, St. Thomas, U.S. Virgin Islands

“agn 3 ot .

mfroporry Paramaster Depth SSls Sample Sample Interval Concentraton
‘ (ft bls) (ug/kg) Name {ft bis} (ug/xg!
Esso Tutu Service Station Xylenes 0.0-4.0 74 SS-3 3.0 77.400
(continued) $5-4 3.0 24,200
$S-8 3.0 29,000
SW-3 0.0-2.0 1,170
TP-2 (Narth Floor) 1,600 €
TP-3 {Northesst Floar) 31,000 E
TP-6 (East Fioor) 540,000
TP-7 Southwest Floor 300 E
TP-8 {South Wall) 220
4.0-15.0 15 B-101 8.0-10.0 168
10.0-12.0 2,295
B-102 8.0-10.0 1,141
10.0-12.0 S75 **
SS-1 3.0 80,400
$s8-7 8.0 58,000
3$5-8 7.0 78,000
Westarn Auto
‘ Benzsne C.0-4.0 74 S$S8-1 2.0 140
' 4.0-15.0 15 $5-6 5.0-6.0 34
T1-2 4.0 29 J
Toluane 0.0-40 74 $5-1 2.0 3,300
T2-AS 0.0-0.5 760 J
T2-ASRE 0.0-0.5 800 J
4.0-15.0 15 MW-24-2 4.0-8.0 {34)
T1-3 4.0 25 J
Ti-4 4.0 168 J
T2-18 6.7 28 J
T2-38 8.7 740 J
Ethylbenzene 0.0-40 74 $S-1 2.0 1,600
$s8-2 . 3.0 850
T2-AS 0.0-0.5 890 J
T2-ASRE 0.0-0.5 1,600 J
T2-SN 1.0-1.8 230
T2-4S 1.0-1.5 150
4.0-15.0 15 $S-4 5.0- 8.0 37
S$S-5 5.0 - 8.0 100
S$S-8 5.0-60 420
S$S8-7 5.0-8.0 270
S$s-8 5.0 340
5s-9 5.0 290
T1-1 4.0 100
T1-2 4.0 240
T1-3 4.0 204
T1-4 4.0 184
T2-18 8.7 230
T2-28 6.7 29 J
T2-38 8.7 380 J

See last page for footnotss.
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Table E Summary of Analytes Datected in Soil above Sod Screening Laveia at the Tutu Walls Site, St. Thomas. U.S. Virgin Isiands.

remRroperty Parametar Dapth SSis Sampie Sample intervsl Concentration
' (£ bis) (ug/kg) Name (f2 bis) (ugrkg)
Western Auto Xylenes 0.0-4.0 74 $S-1 2.0 34,000
{continusd) §$S-2 3.0 501
T2-AS 0.0-0.5 5,800
T2-ASRE 0.0-0.5 8,100
T2-SN 1.0-1.5 120
4.0-15.0 158 $S-4 5.0- 8.0 128
SS8-5 5.0-8.0 128
$S-8 5.0-6.0 2,700
$s-8 5.0 83
T1-1 4.0 85
Ti-2 4.0 210
T2-1S 6.7 430
T2-28 6.7 Sy J
T2-38 6.7 7.0Q0

SSis based on USEPA-subcontractor (COM Federal Programs Corp. 19956) }eport on vadose zone modeling. Criteria ara site-
spacific, except for data from soil samples coilected from Westarn Auto and Ramsay Motors, which are screenad against
critana sppiicable to the Esso Tutu Service Station.

Data reported in parantheses at Wastarn Auto are from soil samples collacted by ENSR Consulting & Engineering , Inc.

Data reported in parentheses at the Texaco Tutu Servics Station are from soil samplas collected by Blasland, Bouck & Lae, inc.

-

’

)

SSLs
BTEX
FR
vaoc

ug/kg
ft bis
USEPA

Raported by the U.S. Envirorwmental Protection Agency as tetrachloroethana; this is beliaved to be a

typographical arror,

Result includes only methyixylene; o- and p-xylene data not available.

1,2-Dichicroethene {1,2-DCE) resuits reportsd as total 1,2-DCE and SSLU applies to the trans-1,2-0CE isomer.

Soil Scresning Leveis. SSLs provided by the USEPA (COM Federal Programs Corporation 1995b); see note above.
Benzene, toluens, ethylbenzene, and xylanes.

Field replicats.

Volatile organic coampound.

Result detected below reporting limit and/or an estmasted concentration.

Analyte identfied at a sacondary diluton.

Exceeds instrument calibration range.

Micrograms per kilogram, equivalent to pants pear billion {ppb).
Feat beiow land surface.
U.S. Enviranmental Prataction Agency.
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Table 2_ Summary of Analytss Detected in Groundwater Above Remadial Action Levels at the Tutu Walls Site,
o St. Thomas, U.S. Virgin Islands.
Cancentration
RAL Well lug/L)
Parameter (ugil}) Designation
5/94 §/94 7/94
Volatile Organic Camoounds
Vinyt chlorids 2 MW-3 - 48 -
MW-15 -- 2600 -
MW-16 -- 1300 .
TT-3D - 9J
TT7-5 -- 42 -
1.2-Cichioroethena(total) ¢ 100 CHT-7D - 91 -
.. DW-1 -- S24J -
La Place** 95 - -
MW-1 - 950 O -
MW-1D - - €00 -
MW-3 - 4300 -
MW-4 - 786 4 -
MW-6D -- 100 -
MW-7 - 180 -
MW-8 -- 88 J -
MW-10 76 J -~ -
MW-100 110 J - -
MW-15 - 1560 O -
S MW-16 - 2100 -
Steele** 100 - .-
Tillett 3600 -- -
TT-2 - 330 --
TT-2FR - 330 -
TT-30 - 280 -
T7-5 .- 180 --
' 1,2-Dichlorosthane S T TTA - 230 -
Trichloroathene s MW-1 -- 78 -
MW-10D - 71 .
MW.3 - 17 2 -
MW-4 - 6 J -
MW-60D -- iR -
MW.7 - 27 -
MW-8 -- 102 .
MW-10 18 J -- -
- MW-100 14 J - --
MW-12D 94 - -
MW-158 .- 23 -
MW-16 - 720 -
MW-17 -- 9J --
MW-210 - 14 J -
OHMW-4 16 - -
Smith 194 - -
Tiflett a5 -
T7-2 -- 204 -
TT-2 FR -- 204 -
TT-30 - 154 -
See last page for footnotes.
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M_ablc ?_ Summary of Analytes Detected in Groundwater Above Remedial Action Levels

St. Thomas, U.S. Virgin Islands.

Page 2ol 3

at the Tutu Wells Site,

RAL

Concentration

GERAGHTY & MILLER. INC.

Wali fug/L)
Parameter (ug/L) Designation
5/94 6/94 794
Volatila Organic Compounds (continued)
Benzene s CHT-3 - 17¢e -
KFC-1 - 110 J -
MW-5 - 480 DJ -
Mw-7 - 21 --
SW-2 -- ’ 550 J --
SW-3 - 10000 J -
SW-7 - 39 J -
SW-7 FR - 1104 -
TT-1 - 21000 D --
TT-10 - 1700 0 --
TT-4 - 21000 -
Tetrachloroethene 5 CHT-60 - -
CHT-70 - -
Delegarde 15 J -
Ow-1 -- 42 J --
Ow.2 18 - -
MW - 330D --
S MW-1D -~ 360 -~
MW-3 .- 55 -
MW-4 - 20 J .-
MW-4D - 17 4 -
MW-80 -- 31 .
MW-8R -- 10 -
MW.7 - 130 -
Mw-8 - 38 J -
MW-10 34 J - -
MW-100 48 J - -
MW-120 33 - -
MW-130 - 284 --
MW-15 -- 120 .-
MW-16 .- 714 -
MW-17 -- 37 -
MW-200 -- 224 -
MW-21D -~ 45 4 -
MW-25 -- iR
QHMW-1 10 -
. OHMW-2 26 - -
OHMW-3 §J - -
QHMW-4 140 - had
Ramsay M - -
Smith 110 J -- -
SW-4 -- 15 4 -
See last pags for {ootnotas,
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Table 2 Summary of Anaiytes Detacted in Groundwater Above Romedial Action Lavsls at the Tutu Walls Site,
g ) St. Thomas, U.S. Virgin Islands.

Concentration

RAL Weit {uq/L!
Paramaeter {ugil) Designation
5/94 6/94 7/94
Volatile Organic Compounds (continuad)
Tatrachioroethane {continued) S Tillett 180 .- -
TT-2 - 20
TT-3 - 91
TT-30 - 23 -
Toluens 160 SW-3 -- 32004 -
TT-1 - 18000 D --
TT-4 -- 170C0 -
Ethyibenzene 760 CHT-3 - 1800 D -
. MW-5 - - 760 DJ -
SW-3 - 4100 J --
TT-1 - <3700 0 -
TT7-4 - 3300 J -
Xylenes (total) 1CCQQ SW-3 - 22000 J -
TT-1 - 18000 D -
. Inorganic Compounds/Anaivtes
Aluminum 50 10 2CO Four Winds Il FR"* -- -- 63.18
Harvey"* - - 111 8
CHT-70 .- 118 B =
Delegarde 1890 8 -
Gassetr** 154 8 - -
MW-1 -~ 18800 J -
MW-6R - 464C0 -
MwW-7 .- 103C0 -
MWwW-8 .- 287C0 -
MW-95 2050 - -
MW-10 958 - --
MW-100 160 B - -
MW-11D 147 B - -
MW-12D 93.9 - -
MW-15 - 3730 J -
MW-17 -- 33000 J -
c . MW-24 .- 4180 -
’ MW-25 - 15800 -
OHMW-1 245000 - -
OHMW-2 8970 - -
OHMW-3 60000 - --
OHMW-4 356000 - -
Smith 6098 - -
SW-§ 12100 - -
SW-6 14500 - -
e, Seo last page for footnotes.,
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=T abla 2 Summary of Analytes Detected in Groundwater Above Remedial Action Levais
St. Thomas, U.S. Virgin Isiands.

Page < of 9

at the Tutu Walls Site,

Concentration

RAL Wall lug/L}
Parameter {ug/L!} Designation
S/94 6/94 794
Inorqanic Compounds/Analvtas (continued)
Aluminum {continued) 50 to 2CO TT-1 .- 65130 J -
TT-10 .- 153 8 -
T7-2 -~ 1080 J -
T7-5. - 787 J
DW-1 -- 3CO -
DwW-2 1490 -
An‘ximony <] Four Winds I} ** - - 228
KFC-1 18.6 &J
MW-1 -- 17.6 8 -
MW-2 -- 158 -
MW-3 - 178
MW. 4 - " 2018 -
MW-5 .- 20.1 8 -
MW-60 - 25.38 -
MW.7 - 21.38 -
MW-130 - 424 8
MW-18 -- 2068 -
ﬁ‘""x MW-210 - 19.6 8 -
MW-220 - 22.3 84 -
OHMW-1 16.1 B - -
OHMW-3 50.7 8 -
SW-2 -- 15.4 8J --
SW-3 - 16.4 84 -
SW-7 -- 19.2 84 -
SW-7FR - 17.8 &4 -
TT-1 -- 19.7 8 -
TT-30 -- 19 8 -
VIHA ] ** .- - 20.6 8
Arsanic €0 CHMW-2 80.8 -
Barium 20C0 MW-130 - 4300 8 -
OHMW-4 4320 .- -
Baryllium 4 MW-13D - 40.8 8 --
Chromium 100 ow-2 628 - -
: MW-1 -- 453 -~
MW-2 -- 619 -
MW-6R - 203 -~
MW-7 - 1050 -
MW-8 -- 210 -
MW-130 - 4300 -
MW-17 - 238 -
OHMW-1 2200 -~ -
s OHMW-3 4810 - -
OHMW-4 397 - -

Soe last page for footnotes.
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GERAGHTY & MILLER. INC.

(Mbla 2_ Summary of Analytes Oetacted in Greundwater Above Remedial Action Levels at the Tutu Wells Site.
’ St. Thomas, U.S. Virgin Islands.
Concentration
RAL Wall {ug/L}
Parameter (ug/L) Designation
5/94 8§/94 7/94
lnorganic Compounds/Anaivtas {continuad)
Copper T7 MW-130 - 17304 -
OHMW-4 1370
Iron 300 Delsgarde 4120 4 --
DW-1 -- 1150
Gasseott”* 300 -- --
Harvey ** - - 2500
DW-2 - 3100 .-
KFC-1 - 80CQ0 J
MW-1 -- 25800 -
MW-1D -- 10500
MW-2 - 19900 -
MW-3 - 3830 -
MW-4 - 75380 -
MW-40 - 1440
MW-5 -- 5730 -
MW-6R -- 56300 -
MW.7 - 44800 -
Lo, MW-8 - 49700 -
o MW-9S 3760 - -
MW-10 1470 - -
MW-100 607 - -
MW-11D 323 -- --
MW-120 334 - -
MW-13 - 3670 -
MW-130 - 378C00 -
MW-15 -- 5360 -
MW-17 - 433500 -
MW-18 -- 68500 J -
MW-13 -- 34200 -
MW-20 - 233C0 -
MW-20D - 37800 -
MW-210 - 19400 -
MW-24 - £890 .
MW-25 - 30800 -
OHMW-1 338000 - -
. QHMW-2 158700 -
OHMW-3 154000 - -
OHMW-4 572000 - -
SW-2 - 14100 J -
SW-3 -- 108000 J --
SW-4 - 5140 .
SW-5 18600 - -
SW-6 20300 J - -
SW-7 -- 14800 J -
Tiltett 530 - -
TT-1 - 7810
S TT1D . 518 -
TT-2 -- 2320 -
TT-5 - 1130
See last page for footnotes.
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Table Z Summary of Analytes Detacted in Groundwater Above Remedial Action Levels at the Tuty Walls Site,
St. Thomas, U.S. Virgin Islands.
Concentration
RAL Wall fug/L)
Parameter {ug/L} Designation
S/94 5/94 7/94
Inorganic Compounds/Anslytes (cantinued)
Lead T Gassett 167 - R
MW-1 -- 27.1 4
MW-85 $3.7
MW-18 - 2 -
MW-20 -~
MW-200 - -
OHMW-1 48.3 -
OHMW-2 201 .
OHMW-3 17.3
OHMW-4 71.8 -
SW-3 - -- 143 -~
SW-7 -- 70.8 -
SW-7FR - . 93.82 -
Manganese g0 CHT-70 -- 282 -
Delegarde 163 8 -
Four Winds l} ** - 125
Four Winds I FR** - 119
P Harvey* * 287 -
Ow-2 6§20
KFC-1 -- 1030 J
MW - 570 -
MW-1D -- 338 -
MW-2 -- 3568 -
MW-3 - 2340 -
MW-4 - 1280 -
MW-40 -- §5.1 -
MW-S - 1080 -
MW-8R -- 738 -
Mw-7 - 483 -
MW-8 - 2380 -
MW-9S 2880 -
MW-10 597 -
MW-100 216 -
MW-120 114 .-
MW-13 - e -
MW-130 - 204C0 -
i MW-15 - 149 -
MW-18 - 532 -
MW-17 -- 1550 -
MW-18 -- 3740 J -
MW-19 -- 72.6J -
MW-20 - 297 -
MW-200 - 1140 -
MW-21D - 402 -
MW-24 21% -
MwW-25 - 382
Sea tast page for foatnotes.
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ﬁq-{ablo 2. Summary of Analytas Detacted in Groundwatar Abova Remadial Action Lavels at the Tutu Weils Site,
! ’ St. Thomas, U.S. Virgin istands.

Concentration
RAL Weil {ugil}

Parameter fugiLl) Designation
5/94 694 794
Inorganic Compounds/Anaivies (continyad)
Manganese (continued) €0 OHMW-1 5870 -
OHMW-3 3180 --
OHMW-4 13500 -
SW-2 - 943 J
SwW-3 - 6340 J
TT-1 .- 1710
_TT-1D - 1880
TT-2 . - 1220
TT-4 - 257
TT-5 - 1110
Maercury 2 OHMW-1 3.1 - -
Nickei 100 MW-40 - 460 -
Dw-2 374 .-
MW-1 -- 124 -
Mw-2 - 266 -
MW-6R - 127
it MwW-7 .- 443 -
MW-8
MW-100 189 -
MW-13D - 2080 -
Mw-17 - 140
CHMW-1 1120 4 .-
OHMW-3 1840 J -- --
OHMW-4 603 J - -
Thallium 2 DW-1 - 2.4 8 -
MWwW-24 . - 2.1 8
Chioride 280,000 Eglini®® 268 -
Egl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>